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BENZO'DiAZEPINE DERIVATIVES FOR THE TREATMENT OF NEUROLOGICAL DISORDERS 



The present invention relates to novel benzazepine derivatives having pharmacological 
activity, processes for their preparation, to compositions containing them and to their use in 
5 the treatment of neurological and psychiatric disorders. 

JP 2001226269 and WO 00/23437 (Takeda Chem Ind Ltd) describe a series of 
benzazepine derivatives which are claimed to be useful in the treatment of obesity. DE 
2207430, US 4,210.749 and FR 2171879 (Pennwalt Corp) and GB 1268243 (Wallace and 

10 Tiernan Inc) all describe a series of benzazepine derivatives which are claimed as being 
antagonists for narcotics (such as morphine or codeine) and also anti-histamines and 
anticholinergic agents. WO 02/14513 (Takeda Chem Ind Ltd) describe a series of 
benzazepine derivatives with GPR12 activity which are claimed to be useful in the 
treatment of attention deficit disorder, narcolepsy or anxiety. WO 02/02530 (Takeda Chem 

15 Ind Ltd) describe a series of benzazepine derivatives as GPR14 antagonists which are 
claimed to be useful in the treatment of hypertension, atherosclerosis and cardiac 
infarction. WO 01/03680 (Isis Innovation Ltd) describe a series of benzazepine derivatives 
which are claimed as effective agents in the preparation of cells for transplantation in 
addition to the inhibition of diseases such as diabetes. WO 00/21951 (SmithKline Beecham 

20 pIc) discloses a series of tetrahydrobenzazepine derivatives as modulators of dopamine D3 
receptors which are claimed to be useful as antipsychotic agents. WO 01/87834 (T akeda 
Chem Ind Ltd) describe a series of benzazepine derivatives as MCH antagonists which are 
claimed to be useful in the treatment of obesity. WO 02/15934 (T akeda Chem Ind Ltd) 
describe a series of benzazepine derivatives as urotensin II receptor antagonists which are 

25 claimed to be useful in the treatment of neurodegenerative disorders. 

The histamine H3 receptor is predominantly expressed in the mammalian central nervous 
system (CNS), with minimal expression in peripheral tissues except on some sympathetic 
nerves (Leurs etaL, (1998), Trends Pharmacol. Sci. 19, 177-183). Activation of H3 

30 receptors by selective agonists or histamine results in the inhibition of neurotransmitter 

release from a variety of different nerve populations, including histaminergic and cholinergic 
neurons (Schlicker ef a/., (1994). Fundam. Clin. Pharmacol. 8. 128-137). Additionally, in 
vitro and in vivo studies have shown that H3 antagonists can facilitate neurotransmitter 
release in brain areas such as the cerebral cortex and hippocampus, relevant to cognition 

35 (Onodera ef a/., (1998), In: The Histamine H3 receptor, ed Leurs and Timmerman. pp255- 
267, Elsevier Science B.V.). Moreover, a number of reports in the literature have 
demonstrated the cognitive enhancing properties of H3 antagonists (e.g. thioperamide, 
clobenpropit, ciproxifan and GT-2331) in rodent models including the five choice task, 
object recognition, elevated plus maze, acquisition of novel task and passive avoidance 

40 (Giovanni etal., (1999). Behav. Brain Res. 104. 147-155). These data suggest that novel 
H3 antagonists and/or inverse agonists such as the current series could be useful for the 
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treatment of cx)gnitive impairments in neurological diseases such as Alzheimer's disease 
and related neurodegenerative disorders. 

The present invention provides, in a first aspect, a compound of formula (I) or a 
5 pharmaceutically acceptable salt thereof: 




(I) 

wherein: 

10 represents -C3.7 cycloalkyi optionally substituted by alkyi; 

represents hydrogen, -Ci^ alkyl. -X-Ca^ cycloalkyi, -X-aryl, -X-heterocyclyl, -X- 
heteroaryl, -X-Cm cycloalkyl-Y-Ca^ cycloalkyi. -X-C^ cycloalkyl-Y-aryl, -X-Ca^ cycloalkyl- 
Y-heteroaryl, -X-Ca^ cycloalkyl-Y-heterocyclyl. -X-aryl-Y-Cs^ cycloalkyi, -X-aryl-Y-aryl, -X- 
aryl-Y-heteroaryl. -X-aryl-Y-heterocyclyl, -X-heteroaryl-Y-C^ cycloalkyi, -X-heteroaryl-Y- 

15 aryl, -X-heteroaryl-Y-heteroaryl, -X-heteroaryl-Y-heterocyclyl, -X-heterocyclyl-Y-CM 
cycloalkyi, -X-heterocyclyl-Y-aryl, -X-heterocyclyl-Y-heteroaryl, -X-heterocydyl-Y- 
heterocyclyl; 

X represents a bond or alkyl; 

Y represents a bond, alkyl, CO, COC2^ alkenyl, O or SO2; 
20 R^ represents halogen, alkyl, alkoxy, cyano, amino or trifluoromethyl; 
n is 0, 1 or 2; 

wherein said alkyl, cycloalkyi, aryl. heteroaryl and heterocyclyl groups of R^ may be 
optionally substituted by one or more substituents (eg. 1, 2 or 3) which may be the same or 
different, and which are selected from the group consisting of halogen, hydroxy, cyano, 

25 nitro, =0, trifluoromethyl, trifluoromethoxy, fluoromethoxy, difluoromethoxy, alkyl, 
pentafluoroethyl, alkoxy, arylCi^ alkoxy. alkylthio, Ci^ alkoxyCi^ alkyl, C3.7 
cycloalkylCi^ alkoxy, alkanoyi, Ci^ alkoxycarbonyl, alkylsulfonyl, alkylsulfinyl, 

alkylsulfonyloxy. alkylsulfonylCi-e alkyl, sulfonyl, arylsulfonyl, arylsulfonyloxy, 
arylsulfonylCi-6 alkyl, aryloxy, alkylsulfonamido, alkylamino, alkylamido, -R"*, - 

30 COaR^, -COR^, alkylsulfonamidoCi^ alkyl, alkylamidoCi^ alkyl, arylsulfonamido, 
arylcarboxamido, arylsulfonamidoCt^ alkyl, arylcarboxamidoCi^ alkyl, aroyi, aroylCi^ alkyl. 
arylCi-6 alkanoyi. or a group -NR^R®, -Ci^ alkyl-NR®R®, -Cm cycloalkyl-NR^R®, -CONR^R^, 
-NR^COR^ .NR^S02R^ -OCONR^R® , -NR^C02R^ -NR^CONR^R® or -S02NR^R*^ (wherein 
R^, R^ and R® independently represent hydrogen, Ci^ alkyl, -Ca^ cycloalkyi, -Ci^ alkyl-C^ 

35 cycloalkyi, aryl, heterocyclyl or heteroaryl or -NR^R^ may represent a nitrogen containing 
heterocyclyl group, wherein said R^, R^ and R® groups may be optionally substituted by one 
or more substituents (eg. 1 . 2 or 3) which may be the same or different, and which are 
selected from the group consisting of halogen, hydroxy, Ci^ alkyl, Ci^ alkoxy, cyano, 
amino, =0 or trifluoromethyl); 
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or solvates thereof. 

In one particular aspect of the present Invention, there is provided a compound of formula 
(I) as defined above wherein: 

5 represents -C,-6 alkyi, -X-Ca^ cycloalkyi, -X-aryl, -X-heterocyclyl, -X-heteroaryl, -X-Cm 
cycloalkyl-Y-CM cycloalkyi, -X-Cm cycloalkyl-Y-aryl, -X-Cm cycloalkyl-Y-heteroaryl. -X-Cm 
cycloalkyl-Y-heterocyclyl, -X-aryl-Y-Ca^j cycloalkyi, -X-aryl-Y-aryl, -X-aryl-Y-heteroaryl, -X- 
aryl-Y-heterocyclyl, -X-heteroaryl-Y-Ca^ cycloalkyi. -X-heteroaryl-Y-aryl, -X-heteroaryl-Y- 
heteroaryl. -X-heteroaryl-Y-heterocyclyl. -X-heterocyclyl-Y-Ca^ cycloalkyi. -X-heterocyclyl- 

10 Y-aryl, -X-heterocyclyl-Y-heteroaryl. -X-heterocyclyl-Y-heterocyclyl; and 
Y represents a bond. alkyI, CO. O or SO2; and 

R^, R® and R® Independently represent hydrogen, Ci^ alkyl. -C3-8 cycloalkyi, aryl, 
heterocyclyl or heteroaryl or -NR^R® may represent a nitrogen containing heterocyclyl 
group. 

15 

A specific set of compounds of formula (I) which may be mentioned are those wherein R^ 
represents -X-heterocyclyl, -X-heterocyclyl-Y-CM cycloalkyi, -X-heterocyclyl-Y-aryl, -X- 
heterocyclyl-Y-heteroaryl or -X-heterocyclyl-Y-heterocyclyl and said heterocyclyl groups are 
attached to X via a carbon atom. 

20 

Alkyl groups, whether alone or as part of another group, may be straight chain or branched 
and the groups alkoxy and alkanoyi shall be interpreted similarly. Alkyl moieties are more 
preferably C1-4 alkyl, eg. methyl or ethyl. The term 'halogen* is used herein to describe, 
unless othenvise stated, a group selected from fluorine, chlorine, bromine or Iodine. 

25 

References to 'aryl* include references to monocyclic carbocyclic aromatic rings (eg. 
phenyl) and bicyclic carbocyclic aromatic rings (e.g. naphthyl) or carbocyclic benzofused 
rings (eg. €3^ cycloalkyi fused to a phenyl ring, such as dihydroindenyi or 
tetrahydronaphthalenyl). 

30 

The term "heterocyclyl" is intended to mean a 4-7 membered monocyclic saturated or 
partially unsaturated aliphatic ring or a 4-7 membered saturated or partially unsaturated 
aliphatic ring fused to a benzene ring containing 1 to 3 heteroatoms selected from oxygen, 
nitrogen or sulphur. Suitable examples of such monocyclic rings include pyrrolidlnyl, 
35 piperidinyl, piperazinyl. morpholinyl. thiomorpholinyl, tetrahydrofuranyl, tetrahydropyranyl. 
diazepanyl. azepanyl, imidazolidinyl, isothiazolidinyl, oxazolidlnyl, pyrrolidinone and 
tetrahydro-oxazepinyl. Suitable examples of benzofused heterocyclic rings include indolinyl, 
isoindolinyl. benzodioxolyl, dihydroisoindole, dihydrobenzofuranyl, dihydrobenzothiopyranyl 
and dihydroisoquinolinyl. 

40 

The term "nitrogen containing heterocyclyl" is intended to represent any heterocyclyl group 
as defined above which contains a nitrogen atom. 
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The term "heteroaryl" is intended to mean a 5-7 membered monocyclic aromatic or a fused 
8-1 1 membered bicyclic aromatic ring containing 1 to 3 heteroatoms selected from oxygen, 
nitrogen and sulphur. Suitable examples of such monocyclic aromatic rings include thienyl, 
5 furyl, pyrrolyl, triazolyl. imidazolyl, oxazolyl, thiazolyl. oxadiazolyl, isothiazolyl, isoxazolyl. 
thiadiazolyl, pyrazolyl, pyrimidyl, pyridazinyl. pyrazinyl, pyridyl and tetrahydropyranyl. 
Suitable examples of such fused aromatic rings include benzofused aromatic rings such as 
quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, cinnolinyl. naphthyridinyl, indolyl, 
indazolyl, furopyridinyl, pyrrolopyridinyl, benzofuranyl, benzothienyl, benzimidazolyl, 
10 benzoxazolyl. benzisoxazolyl. benzothiazolyl, benzisothiazolyl, benzoxadiazolyl, 
benzothiadiazolyl and the like. 

Preferably, represents unsubstituted -C3-7 cycloalkyi (eg. cyclobutyl. cyclopentyl or 
cyclohexyl). Also preferably, represents -C3.7 cycloalkyi (eg. cyclopentyl) substituted by a 
15 alkyi (eg. methyl) group. 

Most preferably, R^ represents unsubstituted cyclobutyl or cyclopentyl, especially 
unsubstituted cyclobutyl. 

20 Preferably, represents 
hydrogen; 

-Ci^ alkyI (eg. methyl or propyl) optionally substituted by a -CO2R'* or -CONR^R® 

group; 

-X-C« cycloalkyl-Y-heterocyclyl (eg. -X-cyclohexyl-Y-morpholinyl); 
25 -X-aryl (eg. -X-phenyl) optionally substituted by one or two halogen (eg. fluorine, 

iodine or chlorine). alkyI (eg. methyl). alkoxy (eg. methoxy), -CO2R*, -CONR^R®, - 
NR^COR^, -SOaNR^R® or cyano groups; 

-X-aryl-Y-heterocyclyl (eg. -X-phenyl-Y-piperazinyl. -X-phenyl-Y-pyrrolidinyl or -X- 
phenyl-Y-morpholinyl) optionally substituted by one or two =0, halogen (eg. fluorine) or R^ 
30 groups; 

-X-heteroaryl (eg. -X-pyridinyl, -X-pyrazlnyl, -X-pyrimidinyl, -X-pyridazinyl, -X- 
quinolinyl, -X-pyrrolopyridinyl, -X-furopyridinyl, -X-naphthyridinyl. -X-thiazolyl or -X-thienyl) 
optionally substituted by one or two halogen (eg. bromine or iodine). alky! (eg. methyl), 
Ci^ alkoxy (eg. methoxy or ethoxy). cyano, nitro, -OR"*, -COR^, -COaR^, -NR^R®, - 
35 NR^COR^ -CONR^R® or =0 groups; 

-X-heteroaryl-Y-aryl (eg. -X-pyrazinyl-Y-phenyl) optionally substituted by a Ci^ 
alkylsulfonyl (eg. -SOaMe) or -NR^COR® group; 

-X-heteroaryl-Y-heteroaryl (eg. -X-pyridinyl-Y-pyrazolyl. -X-pyridinyl-Y-oxadiazolyl, - 
X*pyridinyl-Y-oxazolyl or -X-pyridinyl-Y-pyrazinyl) optionally substituted by a Ci.^ alkyI (eg. 
40 methyl) group; 

-X-heteroaryl-Y-heterocyclyl (eg. -X-pyridinyl-Y-morpholinyl. -X-pyridinyl-Y- 
pyrrolidinyl. -X-pyridinyl-Y-piperidinyl, -X-pyridinyl-Y-thlomorpholinyl, -X-pyridinyl-Y- 
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tetrahydropyranyl, -X-pyridinyl-Y-imidazolidinyl. -X-pyridinyl-Y-tetrahydro-oxazepinyl, -X- 
pyridinyl-Y-azetidinyl. -X-pyridinyl-Y-oxazolidinyl, -X-pyridinyl-Y-isothiazolidinyl, -X- 
pyrazinyl-Y-morpholinyl, -X-pyrazinyl-Y-piperidinyl, -X-pyrazinyl-Y-pyrrolidinyl. -X-pyrazinyl- 
Y-thiomorpholinyl. -X-pyrazinyl-Y-oxazolidinyl, -X-pyrazinyl-Y-azetidinyl. -X-pyrazinyl-Y- 
5 tetrahydropyranyl or -X-pyridazinyl-Y-morphoIinyl) optionally substituted by one or two =0. 
alkyl (eg. methyl). -OR* or halogen (eg. chlorine or bromine) groups; 

-X-heterocyclyl (eg, -X-piperidinyl or -X-pyn^olidinyl) optionally substituted by a Ci^ 
alkylsulfonyl (eg. -SOaMe), Ci-e alkoxycarbonyl (eg. -CO-CHaCHaOMe), -COaR"*, -COR'* or 
-COR^R^ group; 

10 -X-heterocyclyl-Y-aryl (eg. -X-piperidinyl-Y-phenyl or -X-pyrrolidinyl-Y-phenyl) 

optionally substituted by a halogen (eg. fluorine), cyano, alkylsulfonyl (eg -SOaMe), R'^ 
or -CONR^R® group; 

-X-heterocyclyl-Y-heterocyclyl (eg. -X-piperidinyl-Y-tetrahydropyranyl. 
-X-pyrrolidinyl-Y-tetrahydropyranyl. -X-piperidinyl-Y-dihydrobenzofuranyl, -X-pynrolidinyi-Y- 

15 morpholinyl, -X-piperidinyi-Y-morpholinyl, -X-piperidinyl-Y-thiomorphollnyl, -X-piperidinyl-Y- 
dihydroisoindole, -X-piperidinyl-Y-piperazinyl, -X-piperidinyl-Y-pyrrolidinyl, -X-piperidinyl-Y- 
piperidinyl or -X-piperidinyl-Y-dihydrobenzothiopyranyl) optionally substituted by one or two 
=0 or R* groups; 

-X-heterocyclyl-Y-Ca^ cycloalkyi (eg. -X-piperidinyl-Y-cyclohexyl. -X-piperidinyl-Y- 
20 cyclopropyl, -X-piperidinyl-Y-cyciobutyl or -X-piperidinyl-Y-cyclopentyl); or 

-X-heterocyclyl-Y-heteroaryl (eg. -X-piperidinyl-Y-isoquinolinyl, -X-piperidinyl-Y- 
quinolinyl, -X-piperidinyl-Y-isoxazolyl, -X-piperidinyl-Y-benzothiazolyl. -X-piperidinyl-Y- 
thiophenyl, -X-piperidinyl-Y-furanyl, -X-piperidinyl-Y-pyrazinyl, -X-piperidinyl-Y-pyridyl) 
optionally substituted by one or two alkyl (eg. methyl), =0. cyano or -CONR^R® groups. 

25 

Preferably, X represents a bond or -CH2-, most preferably X represents a bond. 

Preferably, Y represents a bond, CO, SO2 or -CO-CH=CH- most preferably Y represents a 
bond or CO, especially a bond. 

30 

Preferably. R"* represents hydrogen. Ci-a alkyl (eg. methyl, ethyl or t-butyl), -Ci^ alkyl-C3.8 
cycloalkyi (eg. -CHacyclopropyl), aryl (eg. phenyl optionally substituted by a halogen atom 
(eg. fluorine), heterocyclyl (eg. morpholinyl) or heteroaryl (eg. pyridinyl or pyrazinyl) 
optionally substituted by a halogen (eg. fluorine) or Ci^ alkoxy (eg. methoxy) group. 

35 

Preferably, R^ and R® independently represent hydrogen, Ci^ alkyl (eg. methyl, ethyl, 
isopropyl or propyl), -C^^ cycloalkyi (eg. cyclobutyl or cyclopentyl), -Ci^ alkyl-Ca^ cycloalkyi 
(eg. -CHa-cyclopropyl), heterocyclyl (eg. pyrrolidinyl, piperidinyl. morpholinyl or 
tetrahydropyranyl) or aryl (eg. phenyl) optionally substituted by a halogen (eg. fluorine), 
40 cyano or C1-6 alkoxy (eg. methoxy) group or -NR^R® represents a nitrogen containing 
heterocyclyl group (eg. azetidinyl, morpholinyl, pyrrolidinyl or piperidinyl) optionally 
substituted by one or two =0 groups. 
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More preferably. and independently represent hydrogen, C1.6 alM (©9- methyl or 
ethyl), -Ca^ cycloalkyi (eg. cyclobutyl or cydopentyl) or-Ci^ alkyl-CM cycloalkyi (eg. -CH2- 
cyclopropyl). 

5 

Particularly preferably, R^ represents 
hydrogen; 

-Ci^ alkyi (eg. methyl or propyl) optionally substituted by a -C02R^ (eg. -COaEt or - 
CO2H) or -CONR^R® (eg. -CON(Me)2, -CON(H)(Me). -CON(H)(cyclopentyl), - 
10 CON(H)(phenyl). -CO-pyrrolidinyl, -CO-piperidinyl or -CO-morpholinyl) group; 
-X-Cm cycloalkyl-Y-heterocyclyl (eg. -cyclohexyl-CO-morpholinyl); 
-X-aryl (eg. -phenyl or -CH2-phenyl) optionally substituted by one or two halogen 
(eg. fluorine, iodine or chlorine), alkyI (eg. methyl). alkoxy (eg. methoxy). -C02R^ 
(eg. --CO2H or-COzMe), -CONR^R® (eg. -CON(H)(Me), -CON(Et)2 (optionally substituted 
15 by a methoxy group). -CON(Me)(Pr) substituted by a cyano group) or -CON(H)(-CH2- 

cyclopropyl), -NR^COR® (eg. -NHCOMe), -SOaNR^R® (eg. -S02N(Et)2) or cyano groups; 

-X-aryl-Y-heterocyclyl (eg. -phenyl-pyrrolidinyl, -phenyl-CO-pyrrolidinyl, -phenyl-CO- 
morpholinyl, -phenyl-S02-morpholinyl, -CH2-phenyl-CO-pyrrolldinyl, -CH2-phenyl-CO- 
nnorpholinyl or -CH2-phenyl-CO-piperazinyl) optionally substituted by one or two =0, 
20 halogen (eg. fluorine) or R^ (eg. phenyl (optionally substituted by a fluorine atom) or pyridyl) 
groups; 

-X-heteroaryl (eg. -pyridinyl, -CHa-pyridinyl. -pyrazinyl. -pyrimidinyl, -pyridazinyl, - 
quinolinyl, -CH2-quinolinyl, -pyrrolopyridinyl, -furopyridinyl. -naphthyridinyl. -thiazolyl or - 
thienyl) optionally substituted by one or two halogen (eg. bromine or iodine), C1.6 alkyI (eg. 

25 methyl), alkoxy (eg. methoxy or ethoxy), cyano, nitro, -OR* (eg. hydroxy). -CO2R* (eg. 
CO2H or COzMe). -COR* (eg. COMe). -NR^R® (eg. -NH2 or -N(H)(Me)), -NR^COR® (eg. 
NHCOMe, NHCO-i-Pr, -NHCO-pyrrolidinyl, -NHCO-piperidinyl. -NHCO-morpholinyl or- 
NHCO-tetrahydropyranyl). -CONR^R® (eg. ^ONHa, -CON(Me)2, -CON(Me)(Et). - 
CON(H)(Me). -CON(H)(i-Pr), -CON(Et)2 (optionally substituted by a methoxy group). - 

30 CON(H)(Et) (optionally substituted by a methoxy group), -CON(H)(-CH2cyclopropyl), - 
CON(H)(cyclobutyl), -CON(H)(cyclopentyl). -CON(H)(cyclopropyl) or- 
CON(H)(tetrahydropyranyl)) or =0 groups; 

-X-heteroaryl-Y-aryl (eg. -pyrazinyl-phenyl) optionally substituted by a Ci^ 
alkylsulfonyl (eg. -SOzMe) or-NR^COR® (eg. -NHCOMe) group; 

35 -X-heteroaryl-Y-heteroaryl (eg. -pyridinyl-pyrazolyl, -pyridinyl-oxadiazolyl, -pyridinyl- 

oxazolyl or -pyridinyl-pyrazinyl) optionally substituted by a C1.6 alkyI (eg. methyl) group; 

-X-heteroaryl-Y-heterocyclyl (eg. -pyridinyl-CO-morpholinyl, -pyridinyl-CO- 
pyrrolidinyl. -pyridinyl-CO-piperidinyl, -pyridinyl-CO-thiomorpholinyl, -pyridinyl- 
imidazolidinyl, -pyridinyl-CO-tetrahydro-oxazepinyl. -pyridinyl-CO-azetidinyl. -pyridinyl- 

40 oxazolidinyl, -pyridinyl-isothiazolidinyl, -pyrazinyl-morpholinyl, -pyrazinyl-CO-morpholinyl, - 
pyrazinyl-CO-piperidinyl, -pyrazinyl-CO-pyrrolidinyl, -pyrazinyl-thiomorpholinyl. -pyrazinyl- 
oxazolidrnyl, -pyrazinyl-CO-azetidinyl, -pyrazinyl-piperidinyl, -pyrazinyl-pyrrolidinyl, - 
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pyridinyl-pyrrolidinyl. -pyridinyl-piperidinyl, -pyridinyl-SOrmorpholinyl or -pyridazinyl-CO- 
morpholinyl) optionally substituted by one or two =0. alkyi (eg. methyl), -OR"* (eg. 
hydroxy) or halogen (eg. chlorine or bromine) groups; 

-X-heterocyclyl (eg. -piperidinyl, -CHa-piperidinyl, -pyrrolidinyl or -CHz-pynrolldinyl) 
5 optionally substituted by a Ci^ alkylsulfonyl (eg. -SOaMe), Ci^ alkoxycarbonyl (eg. -CO- 
CHzCHaOMe), -COaR^ (eg. -COz-t-Bu) -COR^ (eg. -COCHacyclopropyl) or-COR^R® (eg. - 
CON(i.Pr)2. -CON(Et)2. -CON(i-Pr)(Et) (substituted by a methoxy group). -CON(H)(i-Pr) or 
-CON(H)(4-fluorophenyl) group; 

-X-heterocyclyl-Y-aryl (eg. -piperidinyl-CO-phenyl, -pyrrolidinyl-CO-phenyl, - 

10 piperidinyl-CO-CH=CH-phenyl, -piperidinyl-SOa-phenyl, pyrrolidinyl-SOa-phenyl, -CH2- 
plperidinyl-CO-phenyl, -CHa-pynrolidinyl-CO-phenyl, -CHa-piperidlnyl-SOa-phenyi or -CH2- 
pyrrolidinyl-S02-phenyl) optionally substituted by a halogen (eg. fluorine), cyano, 
alkylsulfonyl (eg -SOaMe), R"^ (eg. phenyl or morpholinyl) or -CONR^R® (eg. -CO- 
pyrrolidinyl substituted by an =0 group) group; 

15 -X-heterocyclyl-Y-heterocyclyl (eg. -piperidinyl-CO-tetrahydropyranyl, -CH2- 

piperidinyl-CO-tetrahydropyranyl, -pyrrolidinyUCO-tetrahydropyranyl, -CHa-pyrrolidinyl-CO- 
tetrahydropyranyl, -piperidinyl-CO-dihydrobenzofuranyl, -pynrolldinyl-CO-morpholinyl, -CH2- 
pyrrolidinyi-CO-morpholinyl, -piperidinyl-CO-morpholinyl, -CHa-piperidlnyl-CO-morpholinyl, - 
piperidinyl-CO-thiomorpholinyl, -piperidinyl-CO-dihydroisoindole. -piperidinyl-CO- 

20 piperazinyl, -piperidinyl-CO-pyrrolidinyl. -piperidinyl-CO-piperidiny! or -piperidinyl-CO- 
dihydrobenzothiopyranyl) optionally substituted by one or two =0 or R"* (eg. pyrazinyl) 
groups; 

-X-heterocyclyl-Y-CM cycloalkyi (eg. -piperidinyl-CO-cyclohexyl, -piperidinyl-CO- 
cyclopropyl, -pIperidinyl-CO-cyclobutyl or -piperidlnyl-CO-cyclopentyl); or 

25 -X-heterocyclyl-Y-heteroaryl (eg. -piperidinyl-CO-isoquinolinyl. -piperidinyl-CO- 

quinolinyl, -piperidinyl-CO-isoxazoIyl, -piperidinyl-SOa-isoxazolyl, -piperidinyl-CO- 
benzothiazolyl, -piperidinyl-CO-thiophenyl. -piperidinyl-CO-furanyl. -piperidinyl-CO- 
pyrazinyl, -piperidinyl-pyrazinyl, -piperidinyl-CO-pyridinyl or -piperidlnyl-pyridinyl) optionally 
substituted by one or two alkyI (eg. methyl), =0, cyano or -CONR^R^ (eg. - 

30 CON(H)(Me), •CON(H)(-CH2cyclopropyl), -CO-azetidlnyl or -CO-morpholinyl) groups. 



More preferably, R^ represents 

-X-aryl (eg. phenyl) optionally substituted by a CONR^R® group; 

-X-aryl-Y-heterocyclyl (eg. -X-phenyl-Y-morpholinyl or -X-phenyl-Y-pynrolidinyl); 
35 -X-heteroaryl (eg. pyrazinyl or pyridinyl) optionally substituted by a CONR^R® group; 

-X-heteroaryl-Y-heterocyclyl (eg. -X-pyridlnyl-Y-morpholinyl, -X-pyridinyl-Y- 

pyrrolidinyl, -X-pyridinyl-Y-piperidinyl, -X-pyridinyl-Y-thiomorpholinyl. -X-pyrazinyl- 

Y-morpholinyl. -X-pyrazinyl-Y-piperidinyl or -X-pyrazinyl-Y-pyrrolidinyl) optionally 

substituted by one or two =0 groups; or 
40 -X-heterocyclyl-Y-heterocyclyl (eg. -X-piperidinyl-Y-tetrahydropyranyl, -X- 

piperidinyl-Y-morphollnyl or -X-pyrrolidinyl-Y-morpholinyl). 
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Yet more preferably, represents 

-X-aryl (eg. -phenyl or -CH2-phenyl) optionally substituted by one or two halogen 
(eg. fluorine, iodine or chlorine), Ci^ alky! (eg. methyl). Ci^ alkoxy (eg. methoxy), -COaR^ 
(eg. -CO2H or-COaMe). -CONR®R® (eg. -CON(H)(Me), -CON(Et)2 (optionally substituted 
5 by a methoxy group), -CON(Me)(Et) substituted by a cyano group) or -CON(H)(-CH2- 
cyclopropyl), -NR^COR^ (eg. -NHCOMe). -SOaNR^R® (eg. -^02N(Et)2) or cyano groups; 

-X-aryl-Y-heterocyclyl (eg. -phenyl-pyn-olidinyl. -phenyl-CO-pynroUdinyl. -phenyl-CO- 
morpholinyl, -phenyl-S02-morpholinyl. -CHa-phenyl-CO-pyrrolidinyl. -CHrPhenyl-CO- 
morpholinyl or -CH2-phenyl-CO-piperazinyl) optionally substituted by one or two =0. 
10 halogen (eg. fluorine) or R"^ (eg. phenyl (optionally substituted by a fluorine atom) or pyridyl) 
groups; 

-X-heteroaryl (eg. -pyridinyl, -CHz-pyridinyl, -pyrazinyl, -pyrimidinyl. -pyridazinyl. - 
quinolinyl, -CH2-quinoiinyl. -pyrrolopyridinyl. -furopyridinyl. -naphthyridinyl. -thiazolyl or - 
thienyt) optionally substituted by one or two halogen (eg. bromine or iodine). alky! (eg. 

15 methyl), alkoxy (eg. methoxy or ethoxy), cyano, nitro, -OR"* (eg. hydroxy), -COzR"* (eg. 
CO2H or COaMe), -COR^ (eg. COMe). -NR^R® (eg. -NH2 or -N(H)(Me)). -NR^COR® (eg. 
NHCOMe, NHCO-i-Pr. -NHCO-pyrrolidinyl, -NHCO-piperidinyl, -NHCO-morpholinyl or- 
NHCO-tetrahydropyranyl). -CONR^R^ (eg. -CONH2. -CON(Me)2. -CON(Me)(Et), - 
CON(H)(Me), -CON(H)(i-Pr). -CON(Et)2 (optionally substituted by a methoxy group). - 

20 CON(H)(Et) (optionally substituted by a methoxy group), -CON(H)(-CH2cyclopropyO, - 
CON(H)(cyclobutyl), -CON(H)(cyclopentyl). -CON(H)(cyclopropyl) or- 
CON(H)(tetrahydropyranyl)) or =0 groups; 

-X-heteroaryl-Y-heterocyclyl (eg. -pyridinyl-CO-morpholinyl. -pyridinyl-CO- 
pyrrolidlnyl. -pyridinyl-CO-piperidinyl. -pyridinyl-CO-thiomorpholinyl. -pyridinyl- 

25 imidazolidinyl. -pyridinyl-CO-tetrahydro-oxazepinyl, -pyridinyl-CO-azetidinyl, -pyridinyl- 

oxazolidiny). -pyridinyt-isothiazolidinyl, -pyrazinyl-morpholinyl, -pyrazinyi-CO-morpholinyl, - 
pyrazinyl-CO-piperidinyl, -pyrazinyl-CO-pyrrolidinyl. -pyrazinyl-thiomorpholinyl. -pyrazinyl- 
oxazolidinyl, -pyrazinyl-CO-azetidinyl, -pyrazinyl-piperidinyl, -pyrazinyl-pyrrolidinyl, - 
pyridinyl-pynrolidinyl, -pyrWinyl-piperidinyl. -pyridinyI-S02-morphorinyl or -pyridazinyl-CO- 

30 morpholinyl) optionally substituted by one or two =0, C1-6 alkyi (eg. methyl), -OR"^ (eg. 
hydroxy) or halogen (eg. chlorine or bromine) groups; or 

-X-heterocyclyl-Y-heterocyclyl (eg. -piperidinyl-CO-tetrahydropyranyl, -CH2- 
piperidinyl-CO-tetrahydropyranyl. -pyrroiidinyl-CO-tetrahydropyranyl. -CH2-pyrrolidinyl-CO- 
tetrahydropyranyJ, -piperidinyl-CO-dihydrobenzofuranyl, -pyrrolidinyl-CO-morpholinyl, -CH2- 

35 pyrrolidinyl-CO-morpholinyl, -piperidinyl-CO-morpholinyl, -CH2-piperidinyl-CO-morpholinyl, - 
piperidinyl-CO-thiomorpholinyl, -piperidinyl-CO-dihydroisoindole, -piperidinyl-CO- 
piperazinyl, -piperidinyl-CO-pyrrolidinyl, -piperidinyl-CO-piperidinyl or -piperidinyl-CO- 
dihydrobenzothiopyranyl) optionally substituted by one or two =0 or R"* (eg. pyrazinyl) 
groups. 

40 

Most preferably, R^ represents 
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-X-aryl (eg. -phenyl) optionally substituted by one or two halogen (eg. fluorine). Ci^ 
alkoxy (eg. methoxy), -CONR^R^ (eg. -CON(H)(Me)). -NR^COR^ (eg. -NHCOMe) or cyano 
groups; 

-X-aryl-Y-heterocyclyl (eg. -phenyl-pyrrolidinyl) optionally substituted by one or two 
=0 or halogen (eg. fluorine) groups; 

unsubstituted -X-heterocyclyl-Y-heterocyclyl (eg. -piperidinyl-CO-morpholinyl); 

-X-heteroaryl (eg. -2-pyridinyl or -2-pyrazlnyl) optionally substituted by a -CONR^R* 
(eg. CON(H)(Me)) group; or 

-X-heteroaryl-Y-heterocyclyl (eg. -2-pyridinyl-N-pyrrolidinyl) wherein said 
heterocyclyl group is optionally substituted by an =0 group (eg. -2-pyridinyl-N- 
pyrrolidlnone). 

Especially preferably, R^ represents -X-heteroaryl (eg. -2-pyridinyl) substituted by a - 
CONR^R® group (eg. 4-methylaminocarbonylpyridin-2-yl). 

Preferably, n represents 0 or 1. more preferably 0. 

When n represents 1, R^ is preferably a halogen (eg. iodine) atom or a cyano group. 

Preferred compounds according to the invention include examples E1-E288 as shown 
below, or a pharmaceutically acceptable salt thereof. 

More preferred compounds according to the invention include: 

5-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy)-pyra2ine-2-carboxylic acid 
methyl amide; and 

1-{6-[(3-Cyclobutyl-2,3,4.5-tetrahydro-1H-3-benza2epin-7-yl)oxy]-3-pyridinyl}-2^ 
pyrrolidlnone 

or a phamnaceutically acceptable salt thereof. 

An especially prefenred compound according to the invention is 6-(3-cyclobutyl-2.3,4,5- 

tetrahydro-1H-benzo[oOazepin-7-yloxy)-A/-methyl-nicotlnamide 

or a phamnaceutically acceptable salt thereof. 

Compounds of fonmula (I) may form acid addition salts with acids, such as conventional 
pharmaceutically acceptable acids, for example maleic, hydrochloric, hydrobromic, 
phosphoric, acetic, fumaric, salicylic, sulphate, citric, lactic, mandelic, tartaric and 
methanesulphonic. Salts, solvates and hydrates of compounds of formula (I) therefore 
form an aspect of the invention. 

Certain compounds of formula (I) are capable of existing in stereoisomeric forms. It will be 
understood that the invention encompasses all geometric and optical Isomers of these 
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compounds and the mixtures thereof including racemates. Tautomers also form an aspect 
of the invention. 



The present invention also provides a process for the preparation of a compound of formula 
S (I) or a pharmaceutically acceptable salt thereof, which process comprises: 

(a) reacting a compound of formula (II) 




10 wherein R\ and n are as defined above, with a compound of formula R^-L\ wherein R^ 
is as defined above for R^ or a group convertible thereto and represents a suitable 
leaving group such as a halogen atom (eg. bromine or iodine) or an optionally activated 
hydroxy! group; 

IS (b) reacting a compound of formula (III) 




(III) 

wherein R^, R^ and n are as defined above, with a compound of fonmula R^'-L^, wherein R^' 
is as defined above for R^ or a group convertible thereto and represents a suitable 
20 leaving group such as a halogen atom (eg. bromine, iodine or tosylate); or 

(c) reacting a compound of formula (III) as defined above, with a ketone of formula 
R^'=0, wherein R^' is as defined above for R^ or a group convertible thereto; or 

25 (d) deprotecting a compound of formula (I) which is protected; and 

(e) interconversion to other compounds of formula (I). 

When the leaving group is attached to an sp^ hybridised carbon, for example, R^-L^ is an 
30 alkyi halide, process (a) typically comprises the use of a suitable base, such as potassium 
carbonate in an appropriate solvent such as 2-butanone optionally in the presence of a 
catalyst such as potassium iodide at an appropriate temperature such as reflux. 

When the leaving group is attached to an sp^ hybridised carbon, for example, R^-L^ is an 
35 aryl halide, process (a) typically comprises the use of a copper(l) salt, such as copper (i) 
iodide, in the presence of a base such as sodium hydride, in an appropriate solvent such as 
pyridine, at an appropriate temperature such as reflux. 
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When the leaving group is attached to an activated sp^ hybridised carbon for example, 
R^-U is a heteroaryl halide such as a 2-chIoropyridine or 2-chloropyrazine. process (a) 
typically comprises the use of a suitable base, such as sodium hydride in an appropriate 
5 solvent such as dimethylfonmamide or dimethyl sulfoxide, at an appropriate temperature. 
Alternatively, potassium tert-butoxide in tert-butanol at an appropriate temperature may 
also be employed. 

When the leaving group is attached to an activated sp^ hybridised carbon, for example 
10 R^-L^ is an aryl halide such as 3,4-difluoro-benzonitrile, process (a) typically comprises the 
use of a suitable base, potassium carbonate, in a suitable solvent, such as dimethyl 
sulfoxide, at a suitable temperature. 

When is a hydroxyl group attached to an sp^ hybridised carbon, for example, R^-L^ is an 
15 alcohol, process (a) typically comprises the use of a phosphine such as triphenylphosphine 
in a suitable solvent such as tetrahydrofuran, followed by addition of an azodtcarboxylate 
such as diethylazodicarboxylate at a suitable temperature such as room temperature. 

Process (b) typically comprises the use of a suitable base, such as potassium carbonate in 
20 an appropriate solvent such as 2-butanone optionally in the presence of a catalyst such as 
potassium iodide at an appropriate temperature such as reflux. 

Process (c) typically comprises the use of reductive conditions (such as treatment with a 
borohydride eg. sodium triacetoxyborohydride), optionally in the presence of an acid, such 
25 as acetic acid, in an appropriate solvent such as dichloromethane at a suitable temperature 
such as room temperature. 

In process (d), examples of protecting groups and the means for their removal can be 
found in T. W. Greene 'Protective Groups in Organic Synthesis' (J. Wiley and Sons. 1991). 

30 Suitable amine protecting groups include sulphonyl (e.g. tosyl), acyl (e.g. acetyl. 2',2\2'- 
trichloroethoxycarbonyl, benzyloxycarbonyl or t-butoxycarbonyl) and arylalkyl (e.g. benzyl), 
which may be removed by hydrolysis (e.g. using an acid such as hydrochloric acid in 
dioxan or trifluoroacetic acid in dichloromethane) or reductively (e.g. hydrogenolysis of a 
benzyl group or reductive removal of a Z,2\2'-trichloroethoxycarbonyl group using zinc in 

35 acetic acid) as appropriate. Other suitable amine protecting groups include trifluoroacetyl (- 
COCF3) which may be removed by base catalysed hydrolysis or a solid phase resin bound 
benzyl group, such as a Merrifield resin bound 2,6-dimethoxybenzyI group (Ellman linker), 
which may be removed by acid catalysed hydrolysis, for example with trifluoroacetic acid. 

40 Process (e) may be performed using conventional interconversion procedures such as 
epimerisation, oxidation, reduction, alkylation, nucleophilic or electrophilic aromatic 
substitution, ester hydrolysis, amide bond fomiation or transition metal mediated coupling 
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reactions. Examples of transition metal mediated coupling reactions useful as 
interconversion procedures include the following: Palladium catalysed coupling reactions 
between organic electrophiles, such as aryl halides, and organometallic reagents, for 
example boronic acids (Suzuki cross-coupling reactions); Palladium catalysed amination 
and amidatlon reactions between organic electrophiles, such as aryl halides, and 
nucleophiles, such as amines and amides; Copper catalysed amidatlon reactions between 
organic electrophiles (such as aryl halides) and nucleophiles such as amides; and Copper 
mediated coupling reactions between phenols and boronic acids. 

Compounds of formula (II) and (III) may be prepared in accordance with the following 
scheme 




(III) 



wherein R\ R^, R^, n and are as defined above and P^ represents a suitable 
protecting group such as Boc. 

Step (i) typically comprises a deprotection reaction, for example, when P^ represents Boc 
the deprotection reaction comprises reaction of a compound of formula (IV) with an acid, for 
example hydrochloric acid in dioxan or trifluoroacetic acid in dichloromethane. 
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Step (ii) may be performed under reducing conditions in an analogous manner to that 
described for process (c). 



5 Step (iii) may be perfomied in an analogous manner to that described for process (a). 



Step (iv) typically comprises a deprotection reaction to provide a compound of formula (III) 
and can be perfomned as described in step (i). 

10 Compounds of fonnula (VI) wherein represents -X-aryl, -X-heteroaryl. -X-aryl-Y-Ca^ 



cycloalkyi, -X-aryl-Y-aryl. -X-aryl-Y-heteroaryl. -X-aryl-Y-heterocyclyl, -X-heteroaryl-Y-CM 
cycloalkyl. -X-heteroaryl-Y-aryl, -X-heteroaryl-Y-heteroaryl or -X-heteroaryl-Y-heterocyclyl 
and X represents a bond may also be prepared in accordance with the following scheme 




(Vl)« 

15 wherein R^. R^, R^ and n are as defined above and represents a suitable protecting 
group such as Boc. 

Step (i) may be performed under palladium catalysed cross-coupling conditions, for 
example using bis(diphenylphosphino)ferrocenedichloropalladium (II) complex and 1.1- 
20 bis(diphenylphosphino)ferrocene as the catalyst system, in combination with a suitable 
base, such as potassium acetate, in a suitable solvent, for example dioxane, at a suitable 
temperature, for example reflux. 

Step (ii) may be performed under oxidising conditions, for example using sodium periodate 
25 in the presence of ammonium acetate, in a suitable solvent system, such as acetone and 
water, at a suitable temperature, for example room temperature. 
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Step (iii) may be performed in the presence of a copper salt, for example copper acetate, in 
combination with a suitable base, such as triethylamine, together with molecular sieves, in 
a suitable solvent, for example dichloromethane, at a suitable temperature, for example 
room temperature. 

5 

Compounds of formula (IV) may be prepared in an analogous manner to those described in 
Description 3 of WO 02/40471, 

Compounds of formula (VII) may be prepared as outlined In Bioorg.Med.Chem.Lett.; 10; 22; 
10 2000; 2553-2556. 

Compounds of formula (I) and their pharmaceutically acceptable salts have affinity for and 
are antagonists and/or inverse agonists of the histamine H3 receptor and are believed to be 
of potential use in the treatment of neurological diseases including Alzheimer's disease, 

15 dementia, age-related memory dysfunction, mild cognitive impaimnent, cognitive deficit, 
epilepsy, neuropathic pain, inflammatory pain, migraine, Parkinson's disease, multiple 
sclerosis, stroke and sleep disorders including narcolepsy; psychiatric disorders including 
schizophrenia (particulariy cognitive deficit of schizophrenia), attention deficit hypereactivity 
disorder, depression and addiction; and other diseases including obesity, asthma, allergic 

20 rhinitis, nasal congestion, chronic obstructive pulmonary disease and gastro-intestinal 
disorders. 

Thus the invention also provides a compound of formula (I) or a pharmaceutically 
acceptable salt thereof, for use as a therapeutic substance in the treatment or prophylaxis 
25 of the above disorders, in particular cognitive impairments in diseases such as Alzheimer's 
disease and related neurodegenerative disorders. 

The invention further provides a method of treatment or prophylaxis of the above disorders, 
in mammals including humans, which comprises administering to the sufferer a 
30 therapeutically effective amount of a compound of formula (I) or a pharmaceutically 
acceptable salt thereof. 

In another aspect, the invention provides the use of a compound of formula (I) or a 
pharmaceutically acceptable salt thereof in the manufacture of a medicament for use in the 
35 treatment of the above disorders. 

When used in therapy, the compounds of formula (I) are usually formulated in a standard 
pharmaceutical composition. Such compositions can be prepared using standard 
procedures. 

40 

Thus, the present invention further provides a pharmaceutical composition for use 
in the treatment of the above disorders which comprises the compound of formula 
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(I) or a phanmaceutically acceptable salt thereof and a pharmaceutically 
acceptable carrier. 

The present invention further provides a phamnaceutical composition which 
S comprises the compound of formula (I) or a phamnaceutically acceptable salt 
thereof and a pharmaceutically acceptable carrier. 

Compounds of formula (I) may be used in combination with other therapeutic agents, for 
example histamine H1 antagonists or medicaments claimed to be useful as either disease 

10 modifying or symptomatic treatments of Alzheimer's disease. Suitable examples of such 
other therapeutic agents may be agents known to modify cholinergic transmission such as 
S-HTe antagonists. M1 muscarinic agonists, M2 muscarinic antagonists or 
acetylcholinesterase inhibitors. When the compounds are used in combination with other 
therapeutic agents, the compounds may be administered either sequentially or 

IS simultaneously by any convenient route. 

The invention thus provides, in a further aspect, a combination comprising a compound of 
formula (I) or a pharmaceutically acceptable derivative thereof together with a further 
therapeutic agent or agents. 

20 

The combinations refenred to above may conveniently be presented for use in the form of a 
pharmaceutical formulation and thus pharmaceutical formulations comprising a 
combination as defined above together with a pharmaceutically acceptable carrier or 
excipient comprise a further aspect of the invention. The individual components of such 
25 combinations may be administered either sequentially or simultaneously in separate or 
combined pharmaceutical fonmulations. 

When a compound of formula (I) or a pharmaceutically acceptable derivative thereof is 
used in combination with a second therapeutic agent active against the same disease state 
30 the dose of each compound may differ from that when the compound is used alone. 
Appropriate doses will be readily appreciated by those skilled in the art. 

A pharmaceutical composition of the invention, which may be prepared by admixture, 
suitably at ambient temperature and atmospheric pressure, is usually adapted for oral, 
35 parenteral or rectal administration and, as such, may be in the form of tablets, capsules, 

oral liquid preparations, powders, granules, lozenges, reconstitutable powders, injectable or 
infusible solutions or suspensions or suppositories. Orally administrable compositions are 
generally preferred. 

40 Tablets and capsules for oral administration may be in unit dose form, and may contain 
conventional excipients, such as binding agents, fillers, tabletting lubricants, disintegrants 
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and acceptable wetting agents. The tablets may be coated according to methods well 
known in nomnal phanmaceutical practice. 

Oral liquid preparations may be in the fomi of, for example, aqueous or oily suspension, 
S solutions, emulsions, syrups or elixirs, or may be in the form of a dry product for 

reconstitution with water or other suitable vehicle before use. Such liquid preparations may 
contain conventional additives such as suspending agents, emulsifying agents, 
non-aqueous vehicles (which may include edible oils), preservatives, and, if desired, 
conventional flavourings or colorants. 

10 

For parenteral administration, fluid unit dosage forms are prepared utilising a compound of 
the invention or pharmaceutically acceptable salt thereof and a sterile vehicle. The 
compound, depending on the vehicle and concentration used, can be either suspended or 
dissolved in the vehicle. In preparing solutions, the compound can be dissolved for 

IS injection and filter sterilised before filling into a suitable vial or ampoule and sealing. 

Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering agents 
are dissolved in the vehicle. To enhance the stability, the composition can be frozen after 
filling into the vial and the water removed under vacuum. Parenteral suspensions are 
prepared in substantially the same manner, except that the compound is suspended in the 

20 vehicle instead of being dissolved, and sterilisation cannot be accomplished by filtration. 
The compound can be sterilised by exposure to ethylene oxide before suspension in a 
sterile vehicle. Advantageously, a surfactant or wetting agent is included in the 
composition to facilitate uniform distribution of the compound. 

25 The composition may contain from 0.1% to 99% by weight, preferably from 10 to 60% by 
weight, of the active material, depending on the method of administration. The dose of the 
compound used in the treatment of the aforementioned disorders will vary in the usual way 
with the seriousness of the disorders, the weight of the sufferer, and other similar factors. 
However, as a general guide suitable unit doses may be 0.05 to 1000 mg, more suitably 

30 1.0 to 200 mg, and such unit doses may be administered more than once a day, for 

example two or three a day. Such therapy may extend for a number of weeks or months. 

The following Descriptions and Examples illustrate the preparation of compounds of the 
invention. 

35 

Description 1 

7-Benzyloxy-1,2,4,5-tetrahydro-benzo[cf|azepine-3-carboxyiic acid terf-butyl ester 
(D1) 

7-Hydroxy-1 ,2.4,5-tetrahydro-benzo[dlazepine-3-carboxylic acid ferf-butyl ester (PCT Int. 
40 Appl. (2002). WO 02/40471) (790mg. Smmol), potassium carbonate (1 .24g, 9mmol) and 
catalytic potassium iodide were suspended in 2-butanone (20ml). Benzyl bromide (536^L, 
4.5mmol) was added and the mixture heated at reflux for 24 hours. The solids were filtered 
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and then washed with acetone. The filtrate was concentrated in vacuo and the crude oil 
purified by colunnn chromatography, eluting with a mixture of ethyl acetate and hexane (1:4) 
to afford the title compound (D1) (1.06g, 100%). NMR (CDCI3) 7.44 (5H. m), 7.03 (1H, 
d, J 8.1Hz). 6.77 (1H, s). 6.74 (1H. dd, J 8.1 & 2.4 Hz), 3.49 (4H. m). 2.84 (4H, m), 1.48 
5 (9H. s). 

Description 2 

7-Benzyloxy-1 ,2,4,5-tetrahydro-benzo[d]azepine (D2) 

7-Benzyloxy-i,2,4,5-tetrahydro-benzoId|azeplne-3-carboxylicacid fert-butyl ester (D1) 
10 (1.06g, 3mmol) was dissolved in dichloromethane (15ml) and treated with trifluoroacetic 
acid (15ml). The solution was stirred at room temperature for 2 hours, concentrated in 
vacuo and then twice co-evaporating with dichloromethane. The residue was dissolved in 
methanol and applied to a SCX ion exchange column (Varian bond-elute, 10g) and washed 
with methanol and then a mixture of .880 ammonia/ methanol. The combined basic 
IS fractions were reduced in vacuo and the residue purified by column chromatography, 

eluting with a mixture of 0.880 ammonlatethanol: dichloromethane (1 :9:90) to afford the title 
compound (D2) (702mg. 93%), MS (ES+) m/e 254 [M+H]"*". 

Description 3 

20 7*(4-Methoxycarbonyl-benzyloxy)-1,2»4,5-tetrahydro-'benzo[Gqazepine-3-carboxylic 
acid terf-butyl ester (D3) 



7-Hydroxy-1 ,2,4,5-tetrahydro-benzo[dIazepine-3-carboxylic acid ferf-butyl ester (WO 
02/40471) (5.27 g, 20.0 mmol), potassium carbonate (8.30 g, 60.0 mmol) and catalytic 

25 potassium iodide were suspended in butanone (100 ml). Methyl 4-(bromomethyl) benzoate 
(5.5 g, 24.0 mmol) dissolved in butanone (50 ml) was added dropwise after which the 
reaction mixture was stirred at reflux for 24 hours. The reaction mixture was cooled, the 
solids were filtered and then washed with acetone. The filtrate was concentrated in vacuo 
and the crude mixture was purified by column chromatography eluting with a mixture of 

30 ethyl acetaterhexane (1:4) to afford the title compound (D3). MS (ES+) m/e 344 [(M+H) - 
C02*Bul+. 

Description 4 



4-(2,3,4»5-Tetrahydro-1 /y-benzo[Gqazepin-7-yloxymetliyl)-benzoic acid methyl ester 
35 (D4) 
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7-(4-Methoxycarbonyl-ben2yloxy)-1.2,4.5-tetrahydro-benzo[d]azepine-3-carboxyli acid 
fe/t-butyl ester (D3) (6.35 g) was dissolved in dichloromethane (30 ml) and treated with 
trifluoroacetic acid (30 ml). The solution was stirred at room temperature for 2 hours, 
concentrated in vacuo and then twice co-evaporated with dichloromethane. The residue 
S was dissolved in dichloromethane and washed with 10% aqueous sodium hydroxide, water 
and brine. The organic layer was dried over magnesium sulfate, filtered and concentrated 
in vacuo to afford the title compound (D4). 

Description 5 

10 1-(6-Chloro-pyriciin-3-yl)-1-morpholin-4-yl-methanone (D5) 




Morpholine (0.2 ml, 2.2 mmol) was added to stin-ed solution of 6-chloronicotinoyl chloride 
(250 mg. 1.4 mmol) in dichloromethane (10 ml). After 2 hours the reaction was allowed to 
cool and the cmde mixture was applied to a SCX ion exchange cartridge (Varian bond- 
15 elute, 10 g) and washed with methanol. The methanolic fractions were concentrated in 
vacuo to afford the title compound (D5). 

Descriptions 6-31 

Descriptions 6-31 (D6-D31) were prepared and used without further characterisation using 
20 the method described for Description 5 (D5) from the appropriate aryl halide and amine 
indicated in the table: 



Description 


Aryl Halide 


Amine 


1 -(6-Chloro-pyridin-3-yl)-1 - 
pyn-olidin-1-yl-methanone (D6) 


6-Chloronicotinoyl 
chloride 


Pyrrolidine 


6-Chloro-nicotinamide (D7) 


6-Chloronicotinoyl 
chloride 


Ammonia 


6-Chloro-A/,A/-dimethyl- 
nicotinamide (D8) 


6-Chloronicotinoyl 
chloride 


Dimethylamine 


6-Chloro-A/-ethyl-A/-methyl- 
nicotinamide (D9) 


6-Chloronicotinoyl 
chloride 


N-Ethylmethyl-amine 


6-Chloro-A/-methyl-nicotinamide 
(D10) 


6-Chloronicotinoyl 
chloride 


Methylamine 


6-Chloro-/S/-cyclopentyl- 
nicotinamide (D11) 


6-Chloronicotinoyl 
chloride 


Cyclopentylamine 


1 -(6-Chloro-pyridin-3-yl)-1 - 
piperidin-1-yl-methanone (D12) 


6-Chloronicotinoyl 
chloride 


Piperidine 


1 -(2-Chloro-pyridin-4-yl)-1 - 
piperidin-l-yl-methanone (D13) 


2-Chloro-isonicotinoyl 
chloride 


Piperidine 


1 -(2-Chloro-pyridin-4-yl)-1 - 
pyrrolidin-1-yl-methanone (D14) 


2-Chloro-isonicotinoyl 
chloride 


Pynrolidine 
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1-(2-Chloro-pyridin-4-yl)-1- 
morDholin-4-vl-methannnp /ni5^ 


2-Chloro-lsonicotinoyl 


Morpholine 


1 -(6-ChIoro-pyridin-2-yl)-1 - 
DiDeridin-l-vl-methanone /D16^ 


6-Chloro-pyridine-2- 

v<^iuwiiyi oiiiwiiuc 


PIperidine 


1-(6-Chloro-pyridin-2-yl)-1-(1 .1- 
d ioxoth iomorDhol i n-4~vl V- 

methanone (D17) 


6-Chloro-pyridine-2- 


Thiomorpholine 1,1 -dioxide 


1-f6-Chloro-Dvridin-2-vh-1- 
pyrrolidin-1-yl-methanone (D18) 


carbonyl chloride 


ryiToiiaine 


1 -^6-Chlo^o-Dv^idin-2-vh-1 - 
morpholin-4-yl-niethanone (D19) 


carbonyl chloride 


Morpnoiine 


1 -(2-Chloro-Dvridin-3-vn-1 - 
morpholin-4-yl-methanone (D20) 


£-wf iiuio-niwoiinoyi 
chloride 


n/iorpnoiine 


1-(2-Chloro-Dvridin-3-vlV1- 
piperidin-1-yl-methanone (D21) 


P-f^ h In r/^n i <v>f inrtwl 

chloride 


nipenaine 


1 -f4-lodo-DhGnvn-1 -mornhnlin-^- 
yl-methanone (D22) 


^-i\ju(./-udi^uyi uinonu6 


iviorpnoiine 


4- lod o-N -cvcloDroDvlmeth\/l- 
benzamide (D23) 


A-lnHn*Kon7o\/l ^hlr\riHa 

*t-iwiu\.r*udi^wyi vnionvi6 


Lryciopropyimeinyi-amine 


1 .(4-lodo-Dhenvn-1 -Dvrroliriin-I- 

■ iw^w iv^i 1 ly 1 |i^jf 1 1 WllWill 1 1 

yl-methanone (D24) 


*r-lwUUUdl^uyi OlllUilUC 


r^rToiiuine 


4-lodo-N-cvclobutvl-benzamide 
(D26) 


4*lnHri-Kpn70\/l phlrtriHo 

^ iVilUw^L/d I^Wyi k^MIUIlUC? 


^yciouuiyiamine 


4-lodc>-^. N-diethvl-benzamide 
(D26) 


^•torlrwKAn7n\/l ^hloriHA 


uieinyiamine 


4-lodo-/V-(2-cvano-ethvn-A/- 
methyl-benzamide (D27) 


^-loHo-hon70\/l r^hlr^rirlA 


o-ivieinyiamino-propionitnie 


1 -O-lodo-DhenvD-l -morDholin-4- 
yl-methanone (D28) 


3-lnHo-hpn70\/l r^hloriHo 


iviorpnoiine 


3- lodo-N-cyclopropylmethyl- 
benzamide (D29) 


3-lodo-benzoyl chloride 


Cyclopropylmethyl-amine 


4-(4-lodo-benzenesulfonyl)- 
morpholine (D30) 


4-lodo-benzenesulfonyl 
chloride 


Morpholine 


4-lodo-/S/,A/-diethyl- 
benzenesulfonamide (D31) 


4-lodo-benzenesulfonyl 
chloride 


Diethylamine 



Description 32 

5-Bromo-2-(1 -piperidinyl)pyrimidine (D32) 

5 Piperidine (5.1 ml, 51.6 mmol) was added to a stirred solution of 5-bromo-2-chloropyrimidine 
(5 g. 25.8 mmol) and triethylamine (9.0 ml. 64.5 mmol) In toluene (30 ml). After stirring at 
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room temperature for 24 hours the reaction mixture was diluted with ethyl acetate and washed 
with 2N hydrochloric acid, brine and dried (magnesium sulfate). The organic layer was 
filtered, concentrated in vaciM and the resulting residue was purified by column 
chromatography eluting with ethyl acetate to afford the title compound (D32). 

Descriptions 33-35 

Descriptions 33-35 (D33-D35) were prepared using an analogous method to that described 
for Description 32 (D32) substituting piperidine for the appropriate amine indicated in the 
table: 



Description 


Amine 


5-Bronio-2-(1-pyrrolidinyI)pyrim[dine (D33) 


Pyn-olidine 


4-(5-Bromo2-pyrimidinyl)thiomorpholine 1,1- 
dioxtde (D34) 


Thiomorpholine 1 , 1 -dioxide 


5-Bromo-A/-methyl-2-pyrimidinamine (D35) 


fVlethylamine 



Descriptions 36-37 

Descriptions 36-37 (D36-D37) were prepared using an analogous method to that described 
for Description 5 (D5). substituting morpholine for the appropriate amine indicated in the 
table: 



Description 


Annine 


6-Chloro-W-(cyclopropylmethyl)-3-pyridinecarboxamide 
(D36) 


Cyciopropyimethylamine 


5-(1-Azetidinylcarbonyl)-2-chloropyridine (D37) 


Azetidine 



Description 38 

5-Bromo-2-pyrimidinecarbonitriie (D38) 

"H>. 

Sodium cyanide (2.30 g. 46.6 mmol) was dissolved In dimethylformamide (60 ml) and 
treated with 5-bromo-2-chloropyrimidine (6.0 g. 31.1 mmol). The resulting mixture was 
stin-ed at room temperature for 18 hours, diluted with water and extracted with 
dichloromethane. The dichloromethane extracts were combined, washed with water, dried 
(magnesium sulphate), filtered and concentrated in vacuo. The crude product was purified 
by column chromatography eluting with a mixture of ethyl acetate: hexane (1:4) to afford 
the title compound (D38). 



Description 39 

1 ,1 -Dimethylethyl 7-({5-[(methylamino)carbonyiJ-2.pyridinyl>oxy).1 ,2,4,5-tetraliydro. 
3H-3-benzazepine-3-cari)oxyiate (D39) 
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7-Hydroxy-1.2.4.5-tetrahydro-benzo[dlazepine-3-carboxylic acid fert-butyl ester (PCT Int. 
Appl. (2002), WO 02/40471) (8.7 g, 33 mmol) was dissolved in fert-butanol and treated with 
potassium-fe/t-butoxide (4 g. 36 mmol). After stining for 30 minutes at room temperature. 
6-chloro-A/-methyl-nicotinamide (D10) (5.1 g, 30 mmol) was added and the reaction mixture 

5 was stin-ed at reflux for 20 hours. The reaction mixture was cooled to room temperature 
and concentrated in vacuo. Ice/water was added to the crude residue resulting in a 
precipitate which was collected by filtration. The solid precipitate was dissolved in ethyl 
acetate, washed with brine and dried (magnesium sulfate). The organic layer was filtered, 
concentrated in vacuo and the resulting residue was purified by column chromatography 

10 eluting with a mixture of ethyl acetate:hexane (1:1) to afford the title compound (D39). 

NMR(CDCl3) 8.52 (1H. d. J = 2.4), 8.12 (1H, dd. J = 8.8). 7.16 (1H, m), 6.95 - 6.81 (3H, m), 
6.02 (1H. br), 3.57 (4H. br), 3.02 (3H, d. J = 2.4). 2.89 (4H, br), 1.49 (9H. s). 

Description 40 

1 5 A/-Methyl-6-(2,3 A5-tetrahydro-1 H-3-benzazepln-7-yloxy)-3-pyridinecarboxamlde (D40) 



1.1-Dimethylethyl 7-({5-[(methylamino)carbonyll-2-pyridinyl}oxy)-1.2,4.5-tetrahydro-3AY-3- 
benzazepine-3-carboxylate (D39) (3.98 g. 10 mmol) was dissolved in dioxane (40 ml) and 
treated with a solution of 4M hydrogen chloride in dioxane (35 ml). The reaction mixture 
20 was allowed to stir at room temperature for 6 hours and then concentrated in vacuo to 
afford the title compound (D40); MS (ES+) m/e 298 [M+H1+. 

Description 41 

1 ,1 -Dimethyiethyl 7-hydroxy-8-iodo-1 ,2,4,5-tetrahydro-3M-3-benzazepine-3- 
25 carboxylate (D41) 



A solution of 7-hydroxy-1 ,2,4,5-tetrahydro-3H-benzo[dlazepine-3-carboxylic acid fe/t-butyl 
ester (PCT Int. Appl. (2002), WO 02/40471) (5.2 g, 20 mmol) in 33% methylamine in 
ethanol (30ml) was stirred at 0°C. A solution of sodium iodide (4.6 g. 30 mmol) and iodine 

30 (5.2 g. 20 mmol) in water (30 ml) was added below the surface of the reaction mixture. 
After stining at O^C for 1 hour the mixture was concentrated in vacuo. The residue was 
diluted with ethyl acetate and water. The organic layer was separated, washed with water 
and brine. The organic layer was dried over magnesium sulfate, filtered and concentrated 
in vacuo to afford the title compound (D41); (7.0 g. 90%). NMR (de-DMSO) 10.0 (1H, br 

35 s), 7.41 (1H, s). 6.65 (1H, s), 3.40 (4H, m). 2.70 (4H. m), 1.40 (9H. s). 

Description 42 

1 ,1 -Dimethyietliyl 7-iodo-8-({5-[(methylannino)carbonyl]-2-pyridinyl}oxy)-1 ,2,4,5- 
tetrahydro-3H-3-benzazepine-3-carboxylate (D42) 




o 
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Sodium hydride (60% disp. in mineral oil, 240 mg, 6 mmol) was added to a stinred solution 
of 1 ,1-dimethylethyl 7-hydroxy-8-iodo-1 ,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate 
(D41) (1 .94 g, 5 mmol) in dimethyl sulfoxide (10 ml). After 10 minutes, 6-chloro-/V-methyl- 
5 nicotinamide (D10) (850 mg, 5 mmol) was added and the reaction mixture was heated to 
100 ^'C for 20 hours. After cooling to room temperature the reaction mixture was diluted 
with water and dichloromethane. The organic layer was separated, washed with water and 
brine, dried over magnesium sulfate, filtered and concentrated in vacuo. The residue was 
purified by column chromatography (1:1 ethyl acetaterhexanes) to afford the title product 
10 (D42). 

Description 43 

fi/-Methyl-6-(8-iodo-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yloxy)-3- 
pyridinecarboxamide (D43) 

15 o 

Description 43 (D43) was prepared from 1,1-dimethylethyl 7-iodo-8-({5- 
((methylammo)carbonyll-2-pyridinyl}oxy)-1,2,4,5-tetrahydro-3H-3-benza2epine-3- 
carboxylate (D42) using an analogous method to that described for Description 2 (D2); MS 
(ES+)m/e424IM+H]+ 

20 

Description 44 

1 ,1 -Dimethylethyl 7-iodo-8-[(phenylmethyl)oxy]-1 ,2,4,5-tetrahydro-3H-3-benzazepine- 
3-carboxylate (D44) 




25 Sodium hydride (60% disp. in mineral oil. 576 mg, 14.4 mmol) was added to a stirred 
solution of 1,1-dimethylethyl 7-hydroxy-8-iodo-1,2,4,5-tetrahydro-3H-3-benza2epine-3- 
carboxylate (D41) (4.67 g, 12 mmol) in dimethylfomiamlde (30 ml). After 15 minutes, 
benzyl bromide (2.04 g, 1.4 ml, 12 mmol) was added and the mixture stirred for 2 hours. 
The mixture was diluted with water and ethyl acetate, the organic layer was separated, 

30 washed with water and brine, dried over magnesium sulfate, filtered and concentrated in 
vacuo. The residue was purified by column chromatography eluting with a mixture of ethyl 
acetaterhexanes (1:10) to afford the title product (D44). 

Description 45 

35 7-!ocio-8-[(phenylmethyi)oxy]-2,3,4,5-tetrahydro-1 //-3-benzazepine (D45) 
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Description D45 (D45) was prepared from 1,1-dimethylethyl 7-iodo-8-[(phenylmethyl)oxy]- 
1,2,4,5-tetrahydro-3H-3-ben2azepine-3-carbo)cylate (D44) using the analogous method to 
that described for Desaiption 2 (D2): MS (ES+) m/e 380 [M+H]"*". 

Description 46 

1 -(3-Chloro-2-pyrazinyl)-2-pyrroiidinone (D46) 



Step 1: 3-Chloropyrazine 1*oxide 

10 A mixture of chloropyrazine (9.6 g, 83.3 mmol) and hydrogen peroxide solution (30%. 16 
ml) in glacial acetic acid (26 ml) was heated at 70 °C for 18 hours. The mixture was allowed 
to cool to room temperature, poured into water (250 ml) and extracted with 
dichloromethane (3 x 100 ml). The dichloromethane extracts were combined, washed with 
saturated sodium bicarbonate solution (2 x 70 ml), water (3 x 100 ml) and brine (100 ml). 

IS The organic portion was dried under sodium sulfate and evaporated In vacuo to give a 
white solid which was recrystallised from absolute ethanol to give the title compound (0.45 
g). NMR (CDCI3) 8.27-8.26 (1H, d). 8.15 (1H. s), 8.03-8.02 (1H, dd). 
Step 2: 2,3-Dichloropyrazlne 

3-Chloropyrazine 1 -oxide (D46, Step 1) (2.2 g, 16.9 mmol) was added slowly to 
20 phosphorus oxychloride (10 ml) at 60 ""C. When the addition was complete the mixture was 
heated at reflux for 60 minutes. The mixture was allowed to cool and poured into ice and 
solid sodium acetate (5 g). This was stirred until the ice had melted and then extracted with 
dichloromethane. The dichloromethane extracts were combined, washed with saturated 
sodium bicarbonate solution, water and brine. The organic portion was dried under sodium 
25 sulfate and evaporated in vacuo. The resulting residue was purified by column 
chromatography eluting with a mixture of ethyl acetate:hexane (1:20) to afford the title 
compound (0.86 g). NMR (CDCI3) 8.32 (2H. s). 
Step 3: 1-(3-Chloro-2-pyrazinyl)-2-pyrrolidinone 

Sodium hydride (60 % in mineral oil, 67 mg, 1.62 mmol) was added to a solution of 
30 pyrrolidinone (0.12 ml, 1.54 mmol) in dry dimethylfonmamide (5 ml) under argon at 0 ^C. 
The mixture was allowed to warm to room temperature over 1 .5 hours. A solution of 2,3- 
dichloropyrazine (D46, Step 2) (250 mg. 1.69 mmol) in dry dimethylformamide (2 ml) was 
added and the mixture stirred at room temperature under argon for 2 hours. The mixture 
was poured onto water (30 ml) and was extracted with ethyl acetate (x 3). The ethyl acetate 
35 extracts were combined, washed with brine, dried under magnesium sulfate and 
evaporated in vacuo. The resulting residue was purified by column chromatography eluting 
with a mixture of ethyl acetate: pentane (1:1) to afford the title compound (0.10 g); MS (ES+) 
m/e 198 [M+H]+ 
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Description 47 
2,5-Dichloropyrazine (D47) 




5 Step 1 : 5-Chioro-2-pyrazinamine 

Aminopyrazine (10 g, 10.5 mmol) was dissolved in dry dimethylformamide (60 ml) and was 
treated with N-chlorosuccinimide (15.36 g, 11.5 nnmol) under argon at 0 ''C. The mixture 
was stirred for 30 minutes and then allowed to warm to room temperature. The mixture was 
poured onto water and extracted with diethyl ether. The diethyl ether layers were combined 
10 and evaporated in vacuo. The resulting residue was purified by column chromatography 
eluting with a mixture of ethyl acetateipentane (1 :9) to afford the title compound (1 .40 g); 
NMR (CDCI3) 8.02 (1H, s). 7.76 (1H. s). 4.61 (2H. s). 
Step 2: 2,5-Dichloropyrazine 

5-Chloro-2-pyrazinamine (D47, Step 1) (2.41 g, 18.6 mmol) was dissolved in concentrated 
15 hydrochloric acid (24 ml), cooled in an ice-acetone bath and treated with a solution of 
sodium nitrite (2.63 g. 38.1 mmol) in water (18 ml) dropwise over a period of 1 hour The 
mixture was cooled in an ice-water bath and left to stir for 1 hour. The mixture was allowed 
to warm to room temperature over 1 hour, neutralised by addition of sodium hydroxide 
solution (2M) and extracted with dichloromethane. The dichloromethane layers were 
20 combined, dried under magnesium sulfate and evaporated in vacuo. The resulting residue 
was purified by column chromatography eluting with a mixture of ethyl acetate:pentane 
(1:9) to afford the title compound (0.33 g); NMR (CDCI3) 8.40 (2H, s). 

Description 48 
25 2,5-Dibromopyrazine (D48) 



Step 1: 5-Bromo-2-pyrazinamine 

Aminopyrazine (5.0 g, 52.6 mmol) was dissolved in chloroform (150 ml) and pyridine (5.11 
ml, 63.2 mmol) was added. A solution of bromine (3.24 ml. 63.2 mmol) in chloroform (50 

30 ml) was added dropwise over 1 hour. The mixture was allowed to stir for 30 minutes, 
diluted with water (50 ml) and allowed to stir for 10 minutes. The organic layer was 
separated, washed with water (50 ml), dried under magnesium sulfate and evaporated in 
vacuo. The resulting residue was purified by column chromatography eluting with a mixture 
of ethyl acetateipentane (1:4) to afford the title compound (0.32 g); MS (ES+) m/e 175 

35 [M+HJ+ 

Step 2: 2,5-Dibromopyrazine 

5-Bromo-2-pyra2inamine (D48, Step 1) (317 mg, 1.82 mmol) was added to a cooled (ice- 
acetone bath) solution of hydrobromic acid (48 % aqueous) (2 ml). After stirring for 5 
minutes, bromine (0.28 ml, 5.46 mmol) was added followed by a solution of sodium nitrite 
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(314 mg, 4.55 mmol) in water dropwise over 15 minutes. The mixture was stirred for 30 
minutes and allowed to warm to room temperature over 30 minutes. A solution of sodium 
hydroxide (2.6 g) in water (7 ml) was added and the mixture stirred for 1 hour. The mixture 
was extracted with dichloromethane. The dichloromethane layers were combined and 
5 evaporated in vacuo to afford the title compound (60 mg). 'H NMR (COCI3) 8.49 (2H, s). 

Description 49 

A/-Methyl-5-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-yloxy)-2-pyrazlnecarboxamide 
(D49) 



Step 1: 1,1-Dlmethylethyl 7-({5-[(methyioxy)carbonyl]-2-pyrazinyl}oxy)-1,2,4,5- 
tetrahydro-3H-3-benzazepine-3-carboxylate 

Sodium hydride (60% dispersion in mineral oil) (6.4 g. 0.16 mol) was added portionwise to 
a solution of 7-hydroxy-1.2.4,5-tetrahydro-benzo[c(lazepine-3-carboxylic acid fert-butyl ester 

15 (PCT Int. Appl. (2002), WO 02/40471) (40 g, 0.15 mol) in dry dimethylformamide (200 ml) 
cooled to 5 *C over 15 minutes. After 15 minutes, the mixture was allowed to warni to room 
temperature and stin-ed for 60 minutes. The mixture was cooled in an Ice-water bath and 
methyl 5-chloro-2-pyrazinecarboxylate (31.2 g, 0.18 mol) was added portionwise. The 
mixture was allowed to warm to room temperature and stin-ed for 18 hours. The mixture 

20 was poured onto water (500 ml) and ice (500 ml) and stirred until the ice had melted. The 
resulting solid was collected by filtration, washed with water and dissolved In ethyl acetate 
(1500 ml). The ethyl acetate layer was washed with brine (200 ml), dried under sodium 
sulfate and evaporated in vacuo. The crude product was purified by column 
chromatography eluting with a mixture of ethyl acetate:hexane (1:2) to afford the title 

25 compound (35.07 g). 

Step 2: 5-[(3-{[(1 ,1 -Dlmethylethyi)oxy]carbonyl}-2.3,4,5-tetrahydro-1 H-3-benzazepin-7- 
yl)oxy]-2-pyrazlnecarboxylic acid 

2M Sodium hydroxide solution (110 ml) was added to a solution of 1.1-dlmethylethyl 7-({5- 
[(methyloxy)carbonyl]-2-pyrazinyOoxy)-1,2,4,5-tetrahydro-3H-3-benzazeplne-3-carboxylate 

30 (D49. Step 1) (29.38 g. 73.6 mmol) in acetone (480 ml) and the resulting mixture was 
stirred at room temperature for 25 minutes. The mixture was acidified with 2M hydrochloric 
acid and then poured into water (2 L). The resulting white solid was collected by filtration, 
washed with water and dissolved In ethyl acetate (1 L). This solution was dried under 
sodium sulfate and evaporated in vacuo to give the title compound (27.3 g); MS (ES+) m/e 

35 384 [M-H]+. 

Step 3: 1,1-Dimethylethyl 7-({5-[(methyianiino)carbonyi]-2-pyrazinyl}oxy)-1,2,4,5- 
tetrahydro-3H-3-benzazeplne-3-carboxylate 

1,1'-Carbonyldiimidazole (16.6 g, 102 mmol) was added to a solution of 5-U3-{[(1,1- 
dimethylethyl)oxy]carbonyl}-2,3.4.5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-2- 
40 pyrazinecarboxylic acid (D49. Step 2) (37.5 g. 97 mmol) In dry dichloromethane (400 ml) 



o 



10 
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and the resulting mixture was stirred at room temperature for 18 hours. Methylamine (2M 
solution in tetrahydrofuran) (100 ml) was added and the mixture stirred for 2 hours. The 
solvent was removed in vacuo and the residue was purified by column chromatography 
eluting with a mixture of ethyl acetatexhloroform (1:1) to afford the title compound (25.8 g); 
5 MS (ES+) rule 399 [M+HJ*. 

Step 4: /V-Methyl-5-(2,3,4,5-tetrahydro-1H-3-benzazepln-7-yloxy)-2- 
pyrazinecarboxamide 

A solution of 1,1 -dimethylethyl 7-({5-[(methylamino)carbonyl]-2-pyrazinyl}oxy)-1 ,2.4,5- 
tetrahydro-SH-S-benzazepine-S-carboxylate (D49. Step 3) (44.26 g, 0,11 mol) in 

10 dichloromethane (800 ml) was added dropwise to a stining solution of 4M hydrogen 
chloride in dioxane (270 ml, 1.1 mol). The resulting mixture was stirred at room temperature 
for 60 minutes. A further quantity of 4M hydrogen chloride In dioxane (30 ml, 0.12 mol) was 
added and the mixture stirred for 60 minutes. The resulting white solid was collected by 
filtration and washed with dichloromethane. The solid was dissolved in water (2 L) and 

IS basified by addition of saturated sodium carbonate solution. The water layer was extracted 
with dichloromethane and the extracts filtered through celite. The celite was washed with 
methanol and the combined dichloromethane and methanol washings were evaporated in 
vacuo to give the title compound (25.1 g); MS (ES+) m/e 299 [M+H]+. 

20 Descriptions 50-52 

Descriptions 50-52 (D50-D52) were prepared and used without further characterisation 
using the method described for Description 5 (D5) from the appropriate aryl halide and 
amine indicated in the table: 



Description 


Aryl Halide 


Amine 


/V-Ethyl-4-iodo-A/-[2- 
(methyloxy)ethyl]benzamide (D50) 


4-lodobenzoyl chloride 


2-Methoxyethyl 
ethylamine 


4-lodo-A/-methylbenzamide (D51) 


4-lodobenzoyl chloride 


Methylamine 


1-[(3-lodophenyl)carbonyl]pyrrolidine 
(D52) 


3-lodobenzoyl chloride 


Pyrrolidine 



25 Description 53 

(2£)-1-{6-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yi)oxy]-3-pyridinyi}-3' 
(dimetliyiamino)-2-propen-1 -one (D53) 




A mixture of 1-{6-[(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-3- 
30 pyridinyl}ethanone (E214) (186 mg, 0.55 mmol), dlmethylformamide dimethyl acetyl (0,25 
ml) and xylene (4 ml) was heated at reflux for 8 hours. The residue was diluted with 
toluene and concentrated in vacuo to afford the title compound (D53); MS (ES-«-) m/e 392 
[M+H1+. 
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Description 54 

6-I(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-ben2azepin-7-yl)oxy]-3- 
pyridinecarbohydrazide (D54) 




5 A mixture of thionyl ciiloride (2 ml) and 6-[(3-cyclobutyl-2,3.4.5-tetraliydro-1H-3- 
ben2azepin-7-yl)oxy]-3-pyridinecarboxylic acid (El 96b) (200 mg. 0.59 mmol) was stirred at 
reflux for 1 hour. The reaction mixture was concentrated in vacuo to afford a crude residue. 
The residue was dissolved in tetrahydrofuran (5 ml), cooled to 0 ''C and hydrazine hydrate 
(1.5 ml) in tetrahydrofuran (1.5 ml) was added dropwise. The reaction mixture was allowed 
10 to wanm to room temperature and stirred for 1 hour. The reaction mixture was then diluted 
with ethyl acetate and washed with a saturated solution of sodium carbonate, water, brine 
and dried (magnesium sulfate). The organic layer was filtered and concentrated in vacuo 
to afford the title compound (D54): MS (ES+) m/e 361 [M+HJ*. 

IS Description 55 

c/s-4-(4-iy/lorpholinylcarbonyl)cycloliexanoi (D55) 



A solution of c/s-4-hydroxycyclohexanecarboxylic acid (720 mg, 0.5 mmol), 1-(3- 
dimethylaminopropyl)-3-ethtylcarbodiimde hydrochloride (1.33 g, 6 mmol) and 1-hydroxy- 

20 7-azabenzotriazole (816 mg, 6 mmol) in dichloromethane (6 ml) was treated with 

morpholine 1.3 ml, 15 mmol). After stirring at room temperature for 18 hours, the crude 
reaction was applied to a SCX ion exchange cartridge (Varian bond-elute. 5 g) and washed 
with methanol and then a mixture of .880 ammonia:methanol (1:9), The combined basic 
fractions were concentrated in vacuo, and the resulting residue was purified by column 

25 chromatography eluting with a mixture of .880 ammonia:ethanol:dichloromethane (1 :9:90) 
to afford the title compound (D55); MS (ES+) m/e 214 [M+H]+. 

Description 56 

2-Chloro-6-[4-(metliyisuifonyl)phenyl]pyrazine (D56) 



2.6-Dlchloropyra2ine (2.98g. 20.0mmol). I4-(methylsulfonyl)phenyl]boronic acid (2g, 
10.0mmol),tetrakls(triphenylphospine)palladlum (1.1 5g, I.Ommol). potassium phosphate 
(10.2g, 48mmol) and dimethylfomiamide (90ml) were heated to 80*c for IShours. The 
solvent was removed in vacuo and the product was dissolved in chloroform and filtered 
35 through celite. The filtrate was washed with water then separated. The residue was purified 




o 




o 
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by column chromatography eluting with a mixture of ethylacetate:hexane (4:6) to afford the 
title compound. MS (ES+) m/e 270 [M+H]+. 

Example 1 

5 7-Benzyloxy-3-cyclobuty|.2.3 A5-tetrahydro-1 H-benzo[d]azepine (El) 



7-Benzyloxy-1,2,4,5-tetrahydro-benzo[d|azeplne (D2) (25.3 g, 100 mmol) was dissolved In 
2.5% acetic acid in dichloromethane (400 ml) at 0 and treated dropwise with 
cyclobutanone (11.2 ml, 150 mmol). The mixture was stirred for 30 minutes and then 

10 sodium triacetoxyborohydride (31.8 g, 150 mmol) was added portion wise. The reaction 
mixture was stinted at room temperature for 4 hours, basified with saturated sodium 
carbonate solution and extracted with dichloromethane. The combined extracts were 
washed with water, brine, dried over anhydrous sodium sulfate and concentrated in vacuo. 
The crude residue was triturated with hexane and filtered to afford the title product (El). 

15 MS (ES+) m/e 308 [M+H]+. 

Example 2 

7-Benzyloxy-3-cyclopentyl-2,3,4,5-tetrahydro-1 H-benzo[d]azepine (E2) 



20 Title compound {E2) was prepared from 7-benzyloxy-1.2,4,5-tetrahydro-benzo[c(Iazepine 
(D2) and cyclopentanone using the method described for Example 1; MS (ES+) m/e 322 



7-Benzyloxy-3-cyclobutyl-2,3,4.5-tetrahydro-1H-benzo[d]azepine (El) (9.22 g. 30 mmol) 
was dissolved in ethanol (150 ml) and tetrahydrofuran (50 ml). Palladium (1.5 g, 10% on 
charcoal paste) was added and the reaction mixture was stirred at room temperature under 
30 hydrogen (1 atmosphere) for 5 hours. The reaction mixture was filtered through oelite and 
the filtrate concentrated in vacuo. The crude residue was triturated with diethyl ether and 
filtered to afford the title product (E3); MS (ES+) m/e 218 [M+H1+. 

Example 4 

35 3-Cyclopentyl-2,3 A5-tetrahydro«1 H-benzo[d]azepin-7-ol (E4) 





[M+H]+. 



Example 3 

25 3-Cyclobutyl-2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-ol (E3) 
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Title compound (E4) was prepared from 7-benzyloxy-3-cyclopentyl-2,3,4,5-tetrahydro-1H- 
benzo[d]azepine (E2) using the method described for Example 3 (E3); NMR (DMSO, d6) 
9.08 (1H. brs), 6.70 (1H, d), 6.53-6.47 (2H. m), 3.31-2.50 (9H, m) 
1.88-1.43 (8H, m). 

Example 5a 

4-(3-Cyciopentyl-2,3,4,5-tetrahydro-1H-benzo[Gqazepin-7-yloxy)-piperidine-1- 
carboxylic acid-te/f-butyl ester (E5a) 



10 3-Cyclopentyl-2,3,4.5-tetrahydro-1H-benzo[d]azepin-7-ol (E4) (1.1 g. 4.8 mmol), 4-hydroxy- 
piperidine-1-carboxylic acid fert-butyl ester (1.15 g, 5.7 mmol), di-tert-butyl 
azodicarboxylate (1.31 g, 5.7 mmol) and triphenylphosphine (1.5 g, 5.7 mmol) were stirred 
at room temperature for 16 hours In tetrahydrofuran (20 ml). The mixture was acidified with 
acetic acid and applied to a SCX ion exchange cartridge (Varian bond-etute. 10 g) and 

IS washed with methanol and then a mixture of .880 ammonia:methanol (1:9). The combined 
basic fractions were concentrated in vacuo and the resulting residue was purified by 
column chromatography eluting with a mixture of .880 ammonia:methanol:dichloromethane 
(1:9:90) to afford the title product (E5a); MS (ES+) m/e 415 [M+Hl-^. 

20 Example 5 

3-Cyclopentyl-7-(piperidin-4-yloxy)-2,3,4,5-tetrahydro-1H-benzo[cr]azeplne (E5) 



4-(3-Cyclopentyl-2.3.4,5-tetrahydro-1H-benzo[dlazepin-7-yloxy)-piperidine-1-carboxy[ic 
acid-te/f-butyl ester (E5a) (593 mg, 1.43 mmol) was dissolved in dichloromethane (5 ml) 

25 and treated with trifluoroacetic acid (3 ml). The solution was stirred at room temperature for 
1 hour, concentrated in vacuo and applied to a SCX ion exchange cartridge (Varian bond- 
elute, 5 g) and washed with methanol and then a mixture of .880 ammonia: methanol (1 :9). 
The combined basic fractions were concentrated in vacuo and the resulting residue was 
purified by column chromatography eluting with a mixture of .880 ammonia: methanol: 

30 dichloromethane (1: 9: 90) to afford the title product (E5). MS (ES+) m/e 315 tM+Hl+, 

Examples 6-12 

Examples 6-12 (E6-12) were prepared from either 3-cyclobutyl-2.3,4,5-tetrahydro-1H- 
benzo[d]azepin-7-ol (E3) or 3-cyclopentyl-2.3,4,5-tetrahydro-1H-benzo[d]azepin-7-ol (E4) 
35 and the appropriate alcohol indicated in the table using an analogous method to that 

described for Example 5a (E5a) followed by the method described for the preparation of 
Example 5 (E5). 
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Example 


Starting 
Material 


Alcohol 


LC/MS (M+H+) 


3-Cyclobutyl-7-(piperidin-4- 
yloxy)-2,3,4.5-tetrahydro-1 H- 
benzo[cQazepine (E6) 


E3 


4-Hydroxy-piperidine-1 - 
carboxylic acid fert-butyl 
ester 


301 


3-Cyclobutyl-7-(piperidin-4- 
ylmethoxy)-2,3,4,5- 
tetrahydro-1H- 
benzofcQazepine (E7) 


E3 


4-Hydroxymethyl- 
piperidine-1 -carboxylic 
acid te/t-butyl ester 


315 


3-Cyclobutyl-7-((R)-1- 
pyrrolidin-2-ylmethoxy)- 
2,3,4,5-tetrahydro-1 H- 
benzo[(/]azepine (E8) 


E3 


(/?)-2-Hydroxymethyl- 
pyrrolidine-1 -carboxylic 
acid fe/t-butyl ester 


301 


3-Cyclobutyl-7-((R)- 
pyrroIidin-3-yloxy)-2,3,4,5- 
tetrahydro-1H- 
benzo[Gf|azepine (E9) 


E3 


(R)-3-Hydroxy- 
pyrrolidine-l -carboxylic 
acid teft-butyl ester 


287 


3-Cyclobutyl-7-((S)- 
pyrrolidin-3-yloxy)-2,3,4,5* 
tetrahydro-1H- 
benzo[c/]azepine (E10) 


E3 


(S)-3-Hydroxy- 
pyrrolidine-1 -carboxylic 
acid fert-butyl ester 


287 


3-Cyclobutyl-7-((S)-1- 
pyrrolidin-2-ylmethoxy)- 
2,3,4,5-tetranydro-1 H- 
benzo[cqazepine (E11) 


E3 


(S)-2-Hydroxymethyl- 
pyrrolldine-1 -carboxylic 
acid re/t-Dutyi ester 


301 


3-Cyclopentyl-7-(piperidin-4- 
ylnnethoxy)-2,3,4,5- 
tetrahydro-1H- 
benzo[dlazepine (E12) 


E4 


4-Hydroxymethyl- 
piperidine-1 -carboxylic 
acid tert-butyl ester 


329 



Example 13 

4-{1 -[4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H-benzo[cr|azepln-7-yloxy)-piperlclin-1 -yl]- 
methanoyl}-benzonltrile (E13) 

5 o 

4-Cyanobenzoic acid (147 mg, 1 mmol), 1 -hydroxy benzotriazole hydrate (154 mg, 1 mmol) 
and N-cyclohexylcarbodiimide N -methyl polystyrene (1.8 mmol/g, 555 mg, 1 mmol) were 
stirred at room temperature in dichloromethane (5 ml) for 15 minutes. 3-cyclobutyl-7- 
(piperldin-4-yloxy)-2,3.4,5-tetrahydro-1H-benzo[c/Iazepine (E6) (150 mg, 0.5 mmol) was 
10 added and stirring continued for 16 hours. The reaction mixture was applied to a SCX ion 
exchange cartridge (Varian bond-elute, 5 g) and washed with methanol and then a mixture 
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of .880 ammonia: methanol (1:9). The combined basic fractions were concentrated in 
vacuo and the resulting residue was purified by column chromatography eluting with 
dichloromethane then a mixture of .880 ammonia:ethanol:dichloromethate (1:9:90) to afford 
the title product (E13). MS (ES+) m/e 430 [M+H]+. 

5 

Examples 14-42 

Examples 14-42 (E14-E42) were prepared using an analogous method to that described for 
Example 13 (El 3) from the appropriate amine and acid as indicated in the table: 



Example 


Amine 


Acid 


LC/MS 
(M+H+) 


1 -[4-(3-Cyclobutyl-2,3.4,5- 
tetrahydro-1 H-benzo[c/]azepin-7- 
yloxy)-piperidin-1 -yl]-1 -(tetrahydro- 
pyran-4-yl)-methanone (E14) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3.4,5-tetrahydro- 
1 H-benzo[c/]azepine 
(E6) 


Tetrahydro-pyran- 
4-carboxylic acid 


413 


1 -[4-(3-Cyclobutyl-2.3,4,5- 
tetrahydro-1 H-ben2o[cflazepin-7- 
yloxy)-piperidin-1 -yl]-1 -cyclohexyl- 
methanone (El 5) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4.5-tetrahydro- 
1 H-benzo[c/Iazepine 
(E6) 


Cyclohexane 
carboxylic acid 


411 


1 -[4-(3-Cyclobutyl-2,3,4.5- 
tetrahydro-1 H-benzo[c/lazepin-7- 
yloxy)-piperidin-1 -yl]-1 -isoquinolin- 
1-yl-methanone (El 6) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2.3,4,5-tetrahydro- 
1 H-benzo[of]azepine 
(E6) 


lsoquinoline-1- 
carboxylic acid 


456 


4-{(E)-3-[4-(3-Cyclobutyl-2,3.4,5- 
tetrahydro-1 H-benzo[c(lazepin-7- 
yloxy)-piperidin-1 -yl]-3-oxo- 
propenyi}-benzonitrile (E17) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[dIazepine 
(E6) 


(E)-3-(4-Cyano- 

phenyl)-acrylic 

acid 


456 


1 -[4-(3-Cyclobutyl-2.3,4.5- 
tetrahydro-1 /-/-benzo[c(lazepin-7- 
yloxy)-piperidin-1 -yl]-1 -isoquinolin- 
6-yl-methanone (El 8) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2.3,4,5-tetrahydro- 
1 H-benzo[c(lazepine 
(E6) 


lsoquinoline-6- 
carboxylic acid 


456 


1 -[4-(3-Cyclobutyl-2.3.4,5. 
tetrahydro-1 H-benzo[c/lazepin-7- 
yloxy)-piperidin-1 -yl]-1 -(5-methyl- 
isoxazol-3-yl)-methanone (E19) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[d]azepine 
(E6) 


5-Methyl- 
isoxazole-3- 
carboxylic acid 


410 
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1 .Benzothiazol-6-yl-1 •[4-(3- 
cydobutyl-2,3,4.5-tetrahydro-1 H- 
benzo[c(lazepin-7-yloxy)-piperidin- 
1-yl]-methanone (E20) 


3-Cyclobutyl-7- 
(piperidin-4-yIoxy)- 
2.3.4.5-tetrahydro- 
1 H-benzo[c/|azepine 
(E6) 


Benzothiazole-6- 
carboxylic acid 


462 


1 -[4-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[c/lazepin-7- 
yloxy)-piperidin-1 -yO-l -pyridin-4-yl- 
methanone (E21) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3.4,5-tetrahydro- 
1 H-benzo[tf]azepine 
(E6) 


Isonicotinic add 


406 


1 -[4-(3-Cyclobutyl-2,3,4.5- 
tetrahydro-1 H-benzo[dlazepin-7- 
yloxy)-piperidin-1 -yl]-1 -[4-(1 - 
pyrrolidin-1-yl-methanoyl)-phenyl]- 
methanone (E22) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[c/|azepine 
(E6) 


4-(1-Pyrrolidin-1- 
yl-methanoyl)- 
benzoic add 
(WO 03/04468) 


502 


1 -[4-(3-Cyclobutyl-2,3.4,5- 
tetrahydro-1 H-benzo[dlazepin-7- 
yloxy)-piperidin-1 -yl]-1 -thiophen-3- 
yl-methanone (E23) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[d]azepine 
(E6) 


Thiophene-3- 
carboxylic add 


411 


1 -[4-(3-Cyclobutyl-2.3,4.5. 
tetrahydro-1 H-benzo[c(lazepin-7- 
yloxy)-piperidin-1 -yl]-1 -furan-3-yl- 
methanone (E24) 


3-Cyclobutyl-7- 
(piperidin-4-yIoxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[c(Iazepine 
(E6) 


Furan-3-carboxylic 
add 


395 


1-[4-(3-Cyclobutyl-2,3.4,5- 
tetrahydro-1 H-benzo[c(lazepin-7- 
yloxymethyl)-piperidin-1-yl]-1 - 
tetrahydro-pyran-4-yl)-methanone 
(E25) 


3-Cyclobutyl-7- 
(piperidin-4- 
ylmethoxy)-2,3,4.5- 
tetrahydro-IH- 
benzo[c/|azepine (E7) 


Tetrahydro-pyran- 
4-carboxylic add 


427 


1 -[(f?)-2-{3-Cyclobutyl-2.3,4.5- 
tetrahydro-1 H-benzo[c/lazepin-7- 
yloxymethyl)-pyrrolidin-1 -yl]-1 - 
(tetrahydro-pyran-4-yl)-methanone 
(E26) 


3-Cyclobutyl-7-({R)- 
1-pyrrolidin-2- 
ylmethoxy)-2,3,4,5- 
tetrahydro-1H- 
benzo[d]azepine (E8) 


Tetrahydro-pyran- 
4-carboxytic add 


413 


1 -[(/?)-3-(3-Cyclobuty|.2.3,4,5- 
tetrahydro-1 H-benzo[c/Iazepin-7- 
yloxy)-pyrrolidin-1 -yl]-1 - 
(tetrahydro-pyran-4-yl)-methanone 
(E27) 


3-Cyclobuty|.7.((/?). 
pyrrolidin-3-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[GGazepine 
(E9) 


Tetrahydro-pyran- 
4-carboxylic acid 


399 
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1 -[(S).3-(3-Cyclobutyl-2.3.4.5- 
tetrahydro-1 H-benzo[d]azepin-7- 
yloxy)-pyrrolidin-1 -yl]-1 - 
(tetrahydro-pyran-4-yl)-methanone 
(E28) 


3-Cyclobutyl-7-((S)- 
pyrrolidin-3-yloxy)- 
2,3,4.5-tetrahydro- 
1 H-benzo[cfIazepine 
(E10) 


Tetrahydro-pyran- 
4-carboxylic add 


399 


1 -[(S)-2-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[c/lazepin-7- 
yloxy)-pyiTOlidin-1-yl]-1 - 
(tetrahydro-pyran-4-yl)-methanone 
(E29) 


3-Cyclobutyl-7-((S)-1 - 

pyrrolidin-2- 

ylmethoxy)-2.3.4.5- 

tetrahydro-1H- 

benzo[c/]azepine 

(E11) 


Tetrahydro-pyran- 
4-carboxylic acid 


413 


1 -[4-(3-Cyclobutyl-2,3.4,5- 
tetrahydro-1 H-benzo[c3(]azepin-7- 
yloxy)-piperidin-1 -yl]-1 - 
(methanesulfonyl-phenyl)- 
metnanone (bou) 


3-Cydobutyl-7- 
(piperidin-4-yloxy)- 
2,3.4.5-tetrahydro- 
1 H-benzo[dlazepine 
(E6) 


4- 

Methanesulfonyl- 
benzoic acid 


483 


1-[4-(3-Cyclobutyl-2.3,4.5- 
tetrahydro-1 H-benzo[c(]azepin-7- 
yloxy)-piperidin-1-yl]-1-pyra2in-2- 
yl-methanone (E31) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[c/Iazepine 
(E6) 


2-Pyrazine 
carboxylic acid 


407 


5-{1 -[4-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[cflazepin-7- 
ylo)€y)-piperidin-1 -yl]-methanoyl}- 
IH-pyridone (E32) 


3-CycIobutyl-7- 
(piperidin-4-yloxy)- 
2,3A5-tetrahydro- 
1 H-benzo[c/lazepine 
(E6) 


6-Hydroxy 
nicotinic acid 


422 


1 -[4-(3'Cyclobutyl-2.3,4,5- 
tetrahydro-1 H-benzo[c/lazepin-7- 
yloxy)-piperidin-1 -yl]-1 -(2,3- 
dihydro-benzofuran-5-yl)- 
metnanone (boo) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[c/]azepine 
(E6) 


2,3-Dihydro- 
benzofuran-5- 
carboxylic acid 


447 


1-[4-(3-Cyclobutyl-2.3,4.5- 
tetrahydro-1 H-benzo[cf]azepin-7- 
yloxy)-piperidin-1-yl]-3-methoxy- 
propan-1-one (E34) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2.3,4,5-tetrahydro- 
1 H-benzo[dlazepine 
Ibb) 


3-Methoxy- 
propionic acid 


387 


1 -[4-(3-Cyclobutyl-2.3,4,5- 
tetrahydro-1 H-benzo[o(|azepin-7- 
yloxy)-piperidin-1-yl]-(2,3-dlhydro- 
benzofuran-7-yl)-methanone (E35) 


3-CyclobutyI-7- 
(piperidin-4-yloxy)- 
2.3,4.5-tetrahydro- 
1 H-benzo[c(lazepine 
(E6) 


2,3-Dihydro- 
benzofuran-7- 
carboxylic acid 


447 
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4-{1-{4-(3-Cyclopentyl-7-(piperidin- 
4-ylmethoxy)-2,3,4,5-tetrahydro- 
1 H-benzo[dlazepin-7- 
yloxymethyl)piperidin-1 -ylj- 
methanoyl}-benzonitrile (E36) 


3-Cyclopentyl-7- 

(piperidin-4- 

ylmethoxy)-2.3,4,5- 

tetrahydro-1 H- 

benzo[G(|azepine 

(E12) 


4-Cyano-benzoic 
acid 


458 


1 -[4-(3-Cyclopentyl-2.3,4,5- 
tetrahydro-1 H-benzo[dlazepin-7- 
yloxymethyl)-piperidin-1 -yl]-1 -[4- 
(1 -pyrrolidin-1-yl-methanoyl)- 
phenylj-methanone {E37) 


3-Cyclopentyl-7- 

(piperidin-4- 

ylmethoxy)-2.3,4.5- 

tetrahydro-1 H- 

benzo[G(]azepine 

(E12) 


4-(1-Pyrrolidin-1- 
yl-methanoyl)- 
benzoic acid (WO 
03/04468A1) 


530 


4-{1-[4-(3-Cyclopentyl-2.3,4,5- 
tetrahydro-1 H-benzo[c(lazepin-7- 
yloxy)-piperidin-1-yll-methanoyl}- 
benzonitrile (E38) 


3-Cydopentyl-7- 
(piperidin-4-yloxy)- 
2,3.4.5-tetrahydro- 
1 H-benzo[c(lazepine 
(E5) 


4-Cyano-benzoic 
acid 


444 


1 -t4-(3-Cyclopentyl-2,3,4,5- 
tetrahydro-1 H-benzo[oflazepin-7- 
yloxy)-piperidin-1-yl]-1-pyridin-4-yl- 
methanone (E39) 


3-Cyclopentyl-7- 
{piperidin-4-yloxy)- 
2,3.4.5-tetrahydro- 
1 H-benzo[c/lazepine 
(E5) 


isonicotinic acid 


420 


1-[4-(3-Cyclopentyl-2.3,4.5- 
tetrahydrol H-benzo[c/lazepin-7- 
yloxy)-piperidin-1 -yl]-1 -quinolin-6- 
yl-methanone (E40) 


3-Cyclopentyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[d]azepine 
(E5) 


Quinoline-6- 
carboxylic acid 


470 


1 -I4.(3-Cyclopentyl-2,3.4,5- 
tetrahydro-1 H-benzo[c(lazepin-7- 
yloxy)-piperidin-1 -yl]-1 -[4-(1 - 
pyrrolidin-1 -yl-methanoyl)- 
phenyQmethanone (E41 ) 


3-Cyclopentyl-7- 
(piperidin-4-yloxy)- 
2,3,4.5-tetrahydro- 
1 H-benzo[d]azepine 
(E5) 


4-(1-Pyrrolidin-1- 
yl-methanoyl)- 
benzoic acid (WO 
03/04468A1) 


516 


1-Biphenyl-4-yl-1-[4-(3- 
cyclopentyl-2,3.4,5-tetrahydro-1 H- 
benzo[c/Iazepin-7-yloxy)-piperidin- 
1-yl]-methanone (E42) 


3-Cyclopentyl-7- 
(piperidin-4-yloxy)- 
2.3,4.5-tetrahydro- 
1 H-benzo[c(|azepine 

(E5) 


4-Biphenyl 
carboxylic acid 


495 



Example 43 

1 -[4-(3-Cyclobuty l-2,3,4,5-tetrahydro-1 H-benzo[c/|azepin-7-yloxy)-piperidin-1 -^^^ 
cyclopentyl-methanone (E43) 
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o 

3-Cydobutyl-7-(piperidin-4-yloxy)-2.3,4.5-tetrahydro-1H-benzo[cQ^ (E6) (150 mg. 0.5 

mmol) was stirred in dichloromethane (5 ml) with diethylaminomethyl polystyrene (3.2 
mmol/g, 625 mg, 2 mmol). Cyclopentane carbonyl chloride (80 jil, 0.6 mmol) was added 
5 and the mixture stinted at room temperature for 16 hours. The resin was filtered, washed 
with dichloromethane and the filtrate concentrated in vacuo. The residue was purified by 
column chromatography eluting with dichloromethane then a mixture of .880 
ammonia:ethanol:dichloromethane (1:9:90) to afford the title product (E43): MS (ES+) m/e 
397 [M+H]*. 

10 

Examples 44-51 

Examples 44-51 (E44-E51) were prepared using an analogous method to that described for 
Example 43 (E43) from the appropriate amine and carbonyl chloride as indicated in the 
table: 

15 



Example 


Amine 


chloride 


LC/MS 
(M+H+) 


4-{1 -[4.(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[c(Iazepin-7- 
yloxymethyl)-piperidin-1 -yl]- 
methanoyl}*benzonitrile (E44) 


3-Cyclobutyl-7- 
(piperidin-4- 
ylmethoxy)-2,3,4,5- 
tetrahydro-1H- 
benzoMazepine (E7) 


4-Cyano benzoyl 
chloride 


444 


4-{1-[(R)-2-(3-Cyclobuty|.2.3.4.5- 
tetrahydro-1 H-benzo[dlazepin-7- 
yloxymethyl)-pyrrolidin-1 -yl]- 
methanoyl}-benzonitrile (E45) 


3.Cyciobutyl-7-((R)- 
1-pyrrolidin-2- 
ylmethoxy)-2,3,4,5- 
tetrahydro-IH- 
benzoMazepine (E8) 


4-Cyano benzoyl 
chloride 


430 


4-{1-[(/?)-3-(3.Cyclobutyl-2.3.4.5- 
tetrahydro-1 H-benzo[cfIazepin-7- 
yloxy)-pyrrolidin-1-yll-methanoyl}- 
benzonitrile (E46) 


3-Cyclobutyl-7-((R). 
pyrrolidin-3-yloxy)- 
2.3,4,5-tetrahydro- 
1 H-benzo[c/|azepine 
(E9) 


4-Cyano-benzoyl 
chloride 


416 


4-{1-[(S)-3-(3-Cyclobutyl-2,3.4,5- 
tetrahydro-1 H-benzo[d]azepin-7- 
yloxy)-pyrrolidin-1-yl]-methanoyl}- 
benzonitrile (E47) 


3-Cyclobutyl-7-((S)- 
pyrrolidin-3-yloxy)- 
2.3.4,5-tetrahydro- 
1 H-benzo[d]azepine 
(E10) 


4-Cyano-benzoyl 
chloride 


416 


4-{1-[(S)-2-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[c/|a2epin-7- 


3-Cyclobutyl-7-((S)-1- 
pyrrolidin-2- 


4-Cyano-benzoyl 
chloride 


430 
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yloxy)-pyrrolidin-1 -yl]-methanoyl}- 
benzonitrile (E48) 


ylmethoxy)-2,3,4,5- 
tetrahydro-1H- 
benzo[c/|azepine 
(E11) 






1 -[4-(3-Cyclobutyl-2,3.4,5- 
tetrahydro-1 H-benzo[c(lazepin-7- 
yloxy)-piperidin-1 -yl]-2,2-dimethyl- 
propan-1-one (E49) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[d]azepine 
{E6) 


2,2-Dimethyl- 

propionyl 

chloride 


385 


1 -[4-(3-Cyclobutyl-2.3,4.5- 
tetrahydro-1 H-benzo[c(lazepin-7- 
yloxy)-piperidin-1 -yl]-1 - 
cyclopropyl-methanone (E50) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3.4,5-tetrahydro- 
1 H-benzo[c/|azepine 
(E6) 


Cyclopropane 
carbonyl chloride 


369 


1 -Cyclobutyl-1 -[4-(3-cyclobutyl- 
2.3,4.5-tetrahydro-1H- 
benzo[d]azepin-7-yloxy)- 
piperidine-1-yl]-methanone (E51) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[diazepine 
(E6) 


Cyclobutane 
carbonyl chloride 


383 



Example 52 

4-{1 -{4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H-benzo[Gr|azepin-7-yloxy)-piperidin-1 -yl]-1 
morpholin-4-yl-methanone (E52) 



3-Cyclobutyl-7-(piperidin-4-yloxy)-2,3,4,5-tetrahydro-1H-benzo[c(lazeplne {E6) (150 mg, 0.5 
mmol) was stirred in dichloromethane (5 ml) with diethylamlnomethyl polystyrene (3.2 
mmol/g, 625 mg. 2 mmol). Morpholine carbamoyl chloride (70 \iL, 0,6 mmol) was added 
and the mixture stirred at room temperature for 16 hours. The resin was filtered, washed 
10 with dichloromethane and the filtrate concentrated in vacuo. The residue was purified by 
column chromatography eluting with dichloromethane then a mixture of .880 
ammonla:ethanol:dichloromethane (1 :9:90) to afford the title product (E52). MS (ES+) m/e 
414 [M+H]+ 

IS Examples 53-60 

Examples 53-60 (E53-E60) were prepared using an analogous method to that described for 



Example 52 (E52) from the appropriate amine and carbonyl ch 


oride indicated 


in the table: 


Example 


Amine 


Carbonyl 
Chloride 


LC/MS 
(M+H*) 


1 -[4-(3-Cyclobutyl-2.3.4.5- 


3-Cyclobutyl-7- 


Morpholine- 


428 
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tetrahydro-1 H-benzo[cQazepin-7- 
yloxymethyl)-piperidin-1 -yl]-1 - 
nnorpholin-4-yl-methanone (E53) 


(piperidin-4-ylmethoxy)- 
2,3,4.5-tetrahydro-1H- 
benzoMazepine (E7) 


4-carbonyl 
chloride 




1 -[(R)-2-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[c/lazepin-7- 
yloxymethyI)-pyrrolidin-1 -ylj-l - 
morpholin-4-yl-methanone (E54) 


3.Cyclobutyl-7-{(R)-1- 
pyrrolidin-2-ylmethoxy)- 
2,3,4,5-tetrahydro-1 H- 
benzoMazepine (E8) 


Morpholine- 

4-carbonyl 

chloride 


414 


1 -[(R).3-{3-Cyclobutyl-2.3.4.5- 
tetrahydro-1 H-benzo[c/Iazepin-7- 
yloxy)-pyrrolidin-1-yl]-1-morpholin- 
4-yl-methanone (E55) 


3-Cyclobutyl-7-((/?)- 
pyrrol id i n-3-y loxy )- 
2,3,4.5-tetrahydro-1H- 
benzo[cf]azepine (E9) 


Morpholine- 

4-carbonyl 

chloride 


400 


1 -[(S)-3-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[c/|azepin-7- 
yloxy)-pyrrolidin-1 -ylJ-l -morpholin- 
4-yl-methanone (E56) 


3-Cyclobutyl-7-((S)- 
pyrrolidin-3-yloxy)- 
2.3.4.5-tetraiiydro-1H- 
benzo[d]azepine (E10) 


Morpholine- 

4-carbonyl 

chloride 


400 


4-(3-Cyclobutyl-2,3.4,5-tetrahydro- 
1 H-benzo[cf|azepin-7-yloxy)- 
piperidine-1-carboxylic acid 
diisopropylamide (E57) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3.4,5-tetrahydro-1H- 
benzofoQazepine (E6) 


Diisopropyl- 

carbonyl 

chloride 


428 


1 -[4-(3-Cyclobutyl-2,3.4.5- 
tetrahydro-1 H-benzo[c(lazepin-7- 
yloxy)-piperidin-1-yl]-pyrrolidin-1- 
yl-methanone (E58) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2.3.4,5-tetrahydro-1H- 
benzo[dlazepine (E6) 


Pyrrolidlne- 

1-carbonyl 

chloride 


398 


1 -[4-(3-Cyclobutyl-2,3,4.5- 
tetrahydro-1 H-benzo[c(lazepin-7- 
yloxy)-pipendin-1 -yl]-1 -pipendin-1 - 
yl-methanone (E59) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro-1 H- 
benzo[d]azepine (E6) 


Piperidine- 
1-carbonyl 
chlonde 


412 


1 -[{S)-2-(3-Cyclobutyl-2.3.4.5- 
tetrahydro-1 H-benzo[c/lazepin-7- 
yloxymethyl)-pyrrolidin-1 -ylJ-l - 
morpholin-4-yl-methanone (E60) 


3-Cyclobutyl-7-((S)-1- 
pyrrolidin-2-ylmethoxy)- 
2,3,4.5-tetrahydro-1H' 
benzoMazepine (E11) 


Morpholine- 

4-carbonyl 

chloride 


414 



Example 61 

4-(3-Cyclobutyl-2,3,4,54etrahydro-1H-benzo[cqazepin-7-yloxy)-piperlcline-1-carboxylic 
acid diethylamide (E61) 

5 o 

3-Cyclobutyl-7-(piperidln-4-yloxy)-2,3,4.5-tetrahydro-1H-benzo[cGazepine (E6) (1.5 g, 5 
mmol) dissolved in toluene (40 ml) was added slowly to a 20% phosgene in toluene 
solution (12.5 ml, 25 mmol) at 0 ''C. The mixture was stirred at room temperature for 3 
hours and concentrated /n vacuo to afford a crude residue (1.91 g). The crude product (300 
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mg. 0.75 mmol) was then added to a stirred slurry of diethylamine (207 ^L. 2 mmol) and 
diethylaminomethyl polystyrene (3.2 mmol/g. 1.41 g. 4.5 mmol) in dichloromethane (10 ml). 
The reaction mixture was stin-ed at room temperature for 16 hours, filtered and 
concentrated in vacuo. The crude residue was purified by column chromatography eluting 
5 with dichloromethane then a mixture of .880 ammonia:ethanol:dichloromethane (1 :9:90) to 
afford the title product (E61). MS (ES+) m/e 400 [M+Hl*. 

Examples 62-65 

Examples 62-65 (E62-E65) were prepared using an analogous method to that described for 
10 Example 61 (E61) from 3-cyclobutyl-7-(piperidin-4-yloxy)-2,3,4,5-tetrahydro-1H- 
benzoldlazepine (E6) and the appropriate amine indicated in the table: 



Example 


Amine 


LC/MS (M-i-H'*') 


1-[4-(3-Cyclobutyl-2.3,4,5-tetrahydro- 
1 H-benzo(c(lazepin-7-yloxy)-piperidin-1 - 
yll-1 -(1 ,3-dihydro-lsoindol-2-yl)- 
methanone (E62) 


2,3-Dihydro-1H- 
isoindole 


446 


1 -[4-(3-Cyclobutyl-2.3.4,5-tetrahydro- 
1 H-benzo[d]azepin-7-yloxy)-piperidin-1 - 
yl]-1 .(2.3,5.6-tetrahydro- 
n .21bipyrazinvl-4-yl)-methanone (E63) 


3.4.5,6- 

Tetrahydro-2H- 
[1 ,21bipyrazinyl 


491 


1-[4-(3-Cyclobutyl-2.3.4,5-tetrahydro- 
1H-benzo[c(lazepin-7-yloxy)-piperidine- 
1-carboxylic acid isopropyl-(2-methoxy- 
ethyl) amide (E64) 


lsopropyl-(2- 

methoxy-ethyl- 

amine 


444 


1-[4-(3-Cyclobutyl-2,3,4.5-tetrahydro- 
1 H-benzo[c(lazepln-7-yloxy)-piperidin-1 - 
yl]-{1 ,1 -dioxo-thiomorphoIin-4-yl)- 
methanone (E65) 


Thiomorpholine 
1,1 -dioxide 


462 



Example 66 

1 5 4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H-benzo[cflazepin-7-yloxy)-piperidlne-1 -carboxylic 
acid isopropylamide (E66) 

yyCr°xXK> 

A solution of 3-cyclobutyl-7-(piperidin-4-yloxy)-2,3,4,5-tetrahydro-1H-benzo[cqazepin (E6) 
(150 mg, 0.5 mmol) and isopropyl isocyanate (60 nL, 0.6 mmol) In dichloromethane (5 ml) 
20 was stirred at room temperature for 16 hours. The solution was concentrated in vacuo and 
the residue was purified by column chromatography eluting with dichloromethane then a 
mixture of .880 ammonia:ethanol:dichloromethane (1:9:90) to afford the title product (E66). 
MS (ES+) m/e 386 [M+HJ*. 
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4^nycloLty|.2.3A5-tetrahydro-1H-benzo[dlazepln-7.yIoxy)-plperid 
acid (4-fluoro-phenyl)-amide (E67) 

P 




OH 



Example 67 was prepared from 3-cydobutyl-7-(piperldin-4-yloxy)-2.3.4.5-tetrahydro-1H- 
benzoMazepine (E6) and 4-fluorophenyl-isocyanate using the method described for 
Example 66 (E66); MS (ES+) m/e 438 [M+H1+. 



Example 68 

2-(3-Cyclobutyl-2,3.4,5-tetrahydro-1H-benzoIeqazepln-7-yloxy)-A/,W-dlmethyl- 
acetamide (E68) 

Sodium hydride (60% disp. in mineral oil. 60 mg. 1 .5 mmol) was added to a stirred solution 
of 3-cyclobutyl-2.3.4.5-tetrahydro-1H-benzold]azepin-7-ol (E3) (200 mg. 0.9 mmol) in 
dimethyl sulfoxide (10 ml). After 0.5 hours. 2-chloro-N.N-dimethyl acetamlde (0.3 ml. 2.4 
mmol) was added and the reaction mixture was heated to 120 'C for 6 hours. The reaction 
was allowed to cool, the crude mixture was applied to a SCX cartridge ion exchange 
(Varian bond-elute. 10 g) and washed with methanol and then a mixture of .880 
ammonia:methanol (1 :9). The combined basic fractions were reduced in vacuo to afford 
the title compound (E68). MS (ES+) m/e 303 [M+HJ*. 

Examples 69-71 

Examples 69-71 (E69-E71) were prepared using the method described for Example 68 
(E68) from 3-cyclobutyl-2,3,4.5-tetrahydro-1H-benzoIdlazepin-7-ol (E3) and the appropriate 
chloride indicated in the table. 



Example 


Chloride 


LC/MS (M+H+) 


2-(3-Cyclobutyl-2,3.4,5-tetrahydro-1H- 
ben2o[c(lazepin-7-yloxy)-/S/-phenyl- 
acetamide (E69) 


2-Chloro-A/-phenyl- 
acetamide 


351 


2-(3-CycIobutyl-2,3,4,5-tetrahydro1H- 
benzo[cflazepin-7-yloxy)-1 -pyrrolidin-1 - 
vl-ethanone (E70) 


2-Chloro-1-pyrrolidin-1 - 
yl-ethanone 


329 
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2-(3-Cyclobutyl-2,3,4.5-tetrahydro-1 H- 


2-Chloro-1 -morpholinyl- 


345 


benzo[d|a2epin-7-yloxy)-1-morpholin-4- 


4-yl-ethanone 


yl-ethanone (E71) 







Example 72 

3-Cyclobutyl-7-(1 -methanesulf onyl-piperldin-4-yloxy)-2,3,4,5-tetrahydro-1 H- 
benzo[or|azepine (E72) 

3-Cyclobutyl-7-(piperidin-4-yloxy)-2.3.4.54etrahydro-1H-ben2o[cflazepin (E6) (150 mg. 0.5 
mmol) was stirred in dichloromethane (5 ml) with diethylaminomethyl polystyrene (3.2 
mmol/g, 625 mg, 2 mmol). Methane sulfonyl chloride (43 ^iL, 0.55 mmol) was added and 
the mixture stlnred at room temperature for 16 hours. The resin was filtered, washed with 
10 dichloromethane and the filtrate concentrated in vacuo. The residue was purified by column 
chromatography eluting with a mixture of .880 ammonia:ethanol: dichloromethane (1:9:90) 
to afford the title product (E72); MS (ES+) m/e 379 [M+H]+. 

Examples 73-78 

15 Examples 73-78 (E73-E78) were prepared using an analogous method to that described for 
Example 72 (E72) from the appropriate amine and sulfonyl chloride indicated in the table: 



Example 


Amine 


Sulfonyl 
Chloride 


LC/MS 
{M+H+) 


4-[4-(3-Cyclobutyl-2.3,4.5- 
tetrahydro-1 H-benzo[cQazepin-7- 
yloxy)-piperidine-1 -sulfonyl]- 
benzonitrile (E73) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3.4.5-tetrahydro- 
1 H-benzo[cfIazepine 
(E6) 


4-Cyano- 
benzenesulfon 
yl chloride 


466 


3-Cyclobutyl-7-[1 -(3,5-dimethyl- 
isoxazole-4-sulfonyl)-piperidin-4- 
yloxyl-2,3,4,5-tetrahydro-1 H- 
benzo[G()azepine (E74) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3.4,5-tetrahydro- 
1 H-benzo[Gqazepine 
(E6) 


3,5-Dimethyl- 
isoxazole-4- 
sulfonyl 
chloride 


460 


4.[4-(3-Cyclobutyl.2.3.4,5- 
tetrahydro-1 H-benzo[c(lazepin-7- 
yloxymethyl)-piperidine-1-sulfonyl]- 
benzonitrile (E75) 


3-Cyclobutyl-7- 
(piperidin-4- 
ylmethoxy)-2,3,4,5- 
tetrahydro-1H- 
benzo[c(lazepine (E7) 


4-Cyano- 
benzenesulfon 
yl chloride 


480 


4-[(R)-2-(3-Cyclobutyl-2,3.4.5- 
tetrahydro-1 /-/-ben2o[c(lazepin-7- 
yloxymethyl)-pyrrolidine-1 - 


3-Cyclobutyl-7-((R)- 

1-pyrrolidin-2- 

ylmethoxy)"2.3.4,5- 


4-Cyano- 
benzenesulfon 
yl chloride 


466 
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sulfonyl]-benzonitrile (E76) 


tetrahydro-IH- 
benzo[Gr|azepine (E8) 






4-[(R)-3-(3-Cyclobutyl-2.3.4.5- 
tetrahydro-1 H-benzoIc/]azepin-7- 
yloxy)-pyrrolicline-1 -sulfonylj- 
benzonitrile (E77) 


3-Cyclobutyl-7-{(R)- 
pyiTolidin-3-yloxy)- 
2,3.4.5-tetrahydro- 
1H-benzo[dlazepine 

ityj 


4-Cyano- 
benzenesulfon 
yl chloride 


452 


4-[(S)-3-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[d]azepin-7- 
yloxy)-pyrrolidine-1 -sulfonyll- 
benzonitrile {E78) 


3-Cyclobutyl-7-{(S)- 

pyrrolidin-3-yloxy)- 

2.3,4.5-tetrahydro- 

1H-benzo[dlazepine 

(E10) 


4-Cyano- 
benzenesulfon 
yl chloride 


452 



10 



Example 79 . 
3^yclobutyl-7.(2.4^ifluoro-benryIoxy).2.3.4.5.tetrahydro.1H-benzo[eGazepme(E79) 

Potassium carbonate (778 mg. 5.6 mmol) was added to a stirred solution of 3-cyclobutyl- 
2.3.4.5.tetrahydro-1H-benzo[dlazepin-7-ol (E3) (868 mg. 4.0 mmol). 2.4-difluorobenzyl 
bromide (0.25 ml. 2.1 mmol) and potassium iodide (25 mg) in butanone (9 ml). The 
reaction mixture was stirred at reflux for 18 hours, cooled, filtered and concentrated in 
vacuo. The crude residue was dissolved with ethyl acetate and washed with water and 
brine. The organic layer was dried over magnesium sulfate, filtered and concentrated in 
vacuo Purification of the resulting residue by column chromatography eluting with a 
mixture of .880 ammonia: ethanol: dichloromethane (0.25:2.25:97.5 then 1:9:10) afforded 
the title compound (E79); MS (ES+) m/e 344 [M+HJ*. 



15 Examples 80-87 

Examples 80-87 (E80-E87) were prepared from 3-cyclobutyl-2,3.4,5-tetrahydro-1H- 
benzold]azepin-7.ol (E3) and the appropriate halide indicated in the table using the general 
method described for Example 80 (E80): 



Example 


Halide 


LC/MS 
(M+H+) 


3-(3-Cyclobutyl-2.3.4.5-tetrahydro-1H- 
benzoMazeDin-7-vloxymethvl)-benzonitrile (E80) 


3-Bromomethyl- 
benzonitrile 


333 


3-Cyclobutyl-7-(3-methoxy-benzyloxy)-2,3.4,5- 
tetrahvdro-1H-benzoIcnazepine (E81) 


1-Bromomethyl-3- 
methoxybenzene 


338 


3.Cyclobutyl-7-(pyridin-2-ylmethoxy)-2.3.4,5- 
tetrahvdro-1H-benzo[cflazepine (E82) 


2-Bromomethyl-pyridine 


309 
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3-Cyclobutyl-7-(pyridin-3-ylmetho>cy)-2,3,4.5- 
tetrahvdro-1H-benzo[cf|azepine (E83) 


3-Bromomethyl-pyridine 


309 


3-Cyclobutyl-7-{pyridin-4-yImethoxy)-2,3.4,5- 
tetrahvdro-1H-benzo[dlazepine (E84) 


4-Bromomethyl-pyridine 


309 


2-(3-Cyclobutyl-2,3,4.5-tetrahydro-1H- 

benzol cnazepin-7-yioxvmeinyi/-Deniuiiiu ii« v^-ooy 


2-Bromomethyl- 
benzonitrile 


333 


4-(3-Cyclobutyl-2.3.4,5-tetrahydro-1 H- 
benzorcnazeDin-7>vloxvmethvlVbenzonitrile (E86) 


4-Bronnomethyl- 
benzonitrile 


333 


6-(3-Cyclobutyl-2.3,4,5-tetrahydro-1 H- 
benzo[dlazepin-7-yloxymethyl)-1 -methyl-1 H- 
quinolin-2-one (E87) 


6-Bromomethyl-1 -methyl- 
1H-quinolin-2-one 


389 



Example 88 

M3^yclopentyl-2.3.4.5-tetrahydro.1H.ben20[iflazepln-7-yloxymethyl)-benzolc acid 
methyl ester (E88) 




^ 4-(2 3 4 5-Tetrahydro-1H-benzo[dlazepin-7-yloxymethyl)-benzoic acid methyl ester (D4) 
(2 83 9*. 9.1 mmol) and cydopentanone (1.6 ml. 18.2 mmol) were dissolved in 
dichloromethane (30 ml) and acetic add (0.5 ml). Sodium triacetoxy borohydride (3.85 g. 
18.2 mmol) was added and the solution was stirred at room temperature for 4 hours. The 

10 reaction mixture was washed with a saturated solution of sodium carbonate, the organic 
layer was dried over magnesium sulfate, filtered and concentrated In vacuo. The crude 
mixture was purified by column chromatography eluting with a mixture of 0.880 
ammonia:ethanol:dichloromethane (1:9:90) to afford the title compound (E88): MS (ES+) 
m/e 380 [M+H]*. 

15 

Example 89 

4-(3-Cyclopentyl-2,3,4,5.tetrahydro-1H-benzo[dlazepln.7-yloxymethyl)-benrolc acid 
(E89) 

20 4-(3-Cydopentyl-2.3.4,5-tetrahydro-1 H-benzo[cf|azepin-7-yloxymethyl)-benzoic add methyl 
ester (E88) (3.1 g. 8.1 mmol)) was dissolved in a mixture of methanol (90 ml), 2N sodium 
hydroxide (12 ml) and water (30 ml). The resulting mixture was stirred at 60 "C for 4 hours 
and then cooled to room temperature. The mixture was concentrated in vacuo to remove 
the organic solvents and then addified to pH 6 (2N hydrochloric add). The resulting 

25 predpltates were filtered, washed with water and dried under vacuum to afford the title 
compound (E89): MS (ES+) m/e 366 [M+H]"*". 
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Example 90 

1 .[4-(3-Cyclopentyl-2,3,4,5-tetrahydro-1 H-benzo[dlazepln-7-yloxymethyl)-phenyl]-1 - 
pyrrolidin-yl-methanone (E90) 

4-(3-Cyclopentyl-2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-yloxymethyl)-benzoic acid (E89) 
(0.201 mg, 0.55 mmol)), 1 ,3-diisopropylcarbodiimide (44 0.6 mmol) and 1- 
hydroxybenzotriazole hydrate (82 mg. 0.6 mmol) were dissolved in a mixture of 
dichloromethane (2 ml) and dimethyl formamide (1 ml). After stirring at room temperature 

10 for 0.5 hours, pyn-olidine (41 ^l. 0.5 mmol) was added and the resulting mixture was 
allowed to stir for 16 hours. The crude reaction was applied to a SCX ion exchange 
cartridge (Varian bond-elute, 5 g) and washed with methanol and then a mixture of .880 
ammonia:methanol (1:9). The combined basic fractions were concentrated in vacuo, and 
the resulting residue was purified by column chromatography eluting with a mixture of .880 

15 ammonia:ethanol:dichloromethane (1 :9:90) to afford the title compound (E90); MS (ES+) 
m/e419[M+H]+. 



Examples 91-93 

Examples 91-93 (E91-E93) were prepared using an analogous method to that described for 
20 Example 90 (E90) from 4-(3-cyclopentyl-2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7- 
yloxymethyO-benzoic acid (E89) and the appropriate amine indicated in the table: 



Example 


Amine 


LC/MS 
(M+H*) 


1-[4-(3-Cyclopentyl-2,3.4.5-tetrahydro-1H- 
benzo[dlazepin-7-yloxymethyl)-phenyl]-1- 
morpholin-4-yl-methanone (E91) 


Morpholine 


435 


1 -[4-(3-Cyclopentyl-2,3.4.5-tetrahydro-1 H- 
benzo[c/lazepin-7-yloxymethyl)-phenyl]-1-(4- 
pyridin-4-yl-piperazin-1 -yl)-methanone (E92) 


1-Pyridin-4-yl- 
piperazine 


511 


1 -[4-(3-Cyclopentyl-2.3,4,5-tetrahydro-1 H- 
benzo[c/la2epin-7-yloxymethyl)-phenyl]-1-[4-(4- 
fluoro-phenyl)-piperazin-1 -yl]-methanone (E93) 


1-(4-Fluoro- 
phenyl)-piperazine 


528 



Example 94 

25 3-(3-Cyclopentyl-2,3A5-tetrahydro-1H-ben20[<flazepin-7-yloxymethyl)-benzoic acid 
methyl ester (E94) 
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A. 




Example 94 (E94) was prepared in an analogous manner to Example 88 (E88) from 7- 
hydroxy-1 ,2,4,5-tetrahydro-benzoId]a2epine-3-carboxyr!c acid tert-butyl ester (WO 
02/40471) and 3-bromomethyl-benzoic acid methyl ester using the methods highlighted in 
Description 3 (D3), Description 4 (D4) and Example 88 (E88); MS (ES+). m/e 380 [M+H]*. 



10 



Example 95 

3-(3-Cyclopentyl*2,3,4,54etrahydro-1H-benzo[cr|azepln-7-yloxymethyl)-benzoic 
(E95) 



acid 




Example 95 {E95) was prepared from 3-(3-cyclopentyl-2.3,4,5-tetrahydro-1H- 
ben2o[d]azepin-7-yloxymethyl)'benzoic acid methyl ester Example 94 (E94) using the 
procedure outlined for Example 89 (E89); MS (ES+), m/e 366 [M+H]*. 



IS Example 96 

1 -[3-(3-Cyclopentyl-2,3,4.5-tetrahydro-1 H-benzo[cr]azepin-7-yloxymethyl)-phenyl]-1 - 
pyrrolldin-yNmethanone (E96) 

Example 96 (E96) was prepared from pyrrolidine and 3-(3-cyclopentyl-2,3,4,5-tetrahydro- 
20 1H-benzo[d]azepin-7-yloxymethyl)-benzoic acid (E95) using the procedure outlined for 
Example 90 (E90); MS (ES+). m/e 419 [M+H]*. 



25 



Examples 97-99 

Examples 97-99 (E97-E99) were prepared from 3-(3-cyclopentyl-2,3,4,5-tetrahydro-1H- 
benzo[d]azepin-7-yloxymethyl)-benzoic acid (E95) and the appropriate amine indicated in 
the table using an analogous method to that described for Example 96 (E96). 



Example 


Amtne 


LC/MS 
(M+H+) 


1 -[3-(3-Cyclopentyl-2,3,4,5-tetrahydro-1 H- 
ben2o[cdazepin-7-yloxymethyl)-phenyl]-1- 
morpholin-4-yl-methanone (E97) 


Morpholine 


435 


1 -[3-(3-Cyclopentyl-2,3.4.5-tetrahydro-1 H- 
benzo[dIa2epin-7-yloxymethyl)-phenyl]-1-(4- 
pyridin-4-yl-piperazin-1 -yl)-methanone (E98) 


1-Pyridin-4-yl- 
piperazine 


511 


1 -[3-(3-Cvclopentyl-2.3,4.5-tetrahvdro-1 H- 


1-(4-Fluoro- 


528 
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benzo[c(lazepin-7-yloxymethyl)-phenyll-1-[4-(4- 
fluoro-phenyl)-piperazin-1 -yll-methanone (E99) 



phenyO-piperazine 



Example 100 

6-(3-Cyciobutyl-2,3,4,5-tetrahydro-1 H-benzo[dIazepin-7-yloxy)-nicotinonitrile (E1 00) 

5 Sodium hydride (60% disp. in mineral oil, 60 mg, 1.5 mmol) was added to a stirred solution 
of 3-cyclobutyl-2.3.4,5-tetrahydro-1H-benzo[d]azepin-7-ol (E3) (200 mg, 0.9 mmol) in 
dimethyl sulfoxide (10 ml). After 0.5 hours, 6-chloronicotinylnitrile (250 mg, 1.8 mmol) was 
added and the reaction mixture was heated to 120 ''C for 6 hours. The reaction was 
allowed to cool and the crude mixture was applied to a SCX ion exchange cartridge (Varian 
10 bond-elute. 10 g) and washed with methanol and then a mixture of .880 ammonia:methanol 
(1:9). The combined basic fractions were reduced in vacuo to afford the title compound 
(E100); MS (ES+) m/e 320 [M+H]+. 



Examples 101-120 

15 Examples 101-120 (E1 01 -El 20) were prepared using an analogous method to that 
described for Example 100 (El 00) from 3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin- 
7-ol (E3) and the appropriate aromatic chloride indicated In the table: 



Example 


Chloride 


LC/MS 
(M+H+) 


3-Cyclobutyl-7-(pyridin-2-yloxy)-2,3,4.5-tetrahydro- 
1H-benzo[c/Iazeplne (El 01) 


2-Chloro-pyridlne 


295 


1 -[6-(3-Cyclobutyl-2.3,4.5-tetrahydro-1 H- 
benzo[c/lazepin-7-yloxy)-pyridin-3-yl]-1-morpholin- 
4-yl-methanone (El 02) 


1 -(6-Chloro-pyridin-3- 
yl)-1 -morpholin-4-yl- 
methanone (D5) 


408 


1 -[6-(3-Cyclobutyl-2,3,4.5-tetrahydro-1 H- 
benzo[d)azepln-7-yloxy)-pyridin-3-yl]-1-pyrrolldin- 
1-l-methanone (El 03) 


1 -(6-Chloro-pyridin-3- 
yl)-1-pyrrolidin-1-yl- 
methanone (D6) 


392 


6-(3-CycIobutyl-2,3,4,5-tetrahydro-1H- 
benzo[c(lazepin-7-yloxy)-nicotinamide (El 04) 


6-Chloro-nicotinamlde 
(D7) 


338 


6-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H- 
benzo[c(]azepin-7-yloxy)-A/,A/-dimethyl- 
nicotinamide (El 05) 


6-Chloro-A/, A/-dimethyl- 
nicotinamide (D8) 


366 


6-(3-Cyclobuty|.2.3.4,5-tetrahydro-1H- 
benzo[of]azepin-7-yloxy)-A/-ethyl-/N/-methyl- 
nicotinamide (El 06) 


6-Chloro-/V-ethyl-A/- 
methyl-nicotinamlde 
(D9) 


380 
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6-(3-Cyclobutyl-2,3.4,5-tetrahydro-1H- 
benzo[c/la2epin-7-yIoxy)-A/-cyclopentyl- 
nicotinamide (E107) 


6-Chloro-A/-cyclopentyl- 
nicotinamide (D11) 


406 


1 -[6-(3-Cyclobutyl-2.3,4.5-tetrahydro-1 H- 
benzo[d]azepin-7-yloxy)-pyridin-3-yll-1 -piperidin-1 - 
yl-methanone (E108) 


1 -(6-Chloro-pyridin-3- 
yl)-1 -piperidin-1 -yl- 
methanone (D12) 


406 


1 -[2-(3-Cyclobutyl-2.3.4.5-tetrahydro-1 H- 
benzo[c/lazepin-7-yloxy)-pyridin-4-yQ-1 -piperidin-1 - 
yl-methanone (El 09) 


1 -(2-Chloro-pyridin-4- 
yl)-1 -piperidin-1 -yl- 
methanone (D13) 


406 


1 -[2-(3-Cyclobutyl-2,3.4.5-tetrahydro-1 H- 
benzo[c/lazepin-7-yloxy)-pyridin-4-yl]-1-pyrrolidin- 
1 -yl-methanone (E110) 


1 -(2-Chloro-pyridin-4- 
yl)-1-pyn-olidin-1 -yl- 
methanone (D14) 


392 


1 -[2-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H- 
benzo[cGazepin-7-yloxy)-pyridln-4-yll-1-morphonn- 
4-yl-methanone (E1 1 1) 


1 -(2-Chloro-pyridln-4- 
yl)-1 -morpholin-4-yl- 
methanone (D15) 


408 


1 -[6-(3-Cyclobutyl-2.3,4.5-tetrahydro-1 H- 
benzo[c(lazepin-7-yloxy)-pyridin-2-yl]-1 -piperidin-1 - 
yl-methanone (E1 12) 


1 -(6-Chloro-pyridin-2- 
yl)-1 -piperidin-1 -yl- 
methanone (D16) 


406 


1 -[6-(3-Cyclobutyl-2.3.4,5-tetrahydro-1 H- 
benzo[d|azepin-7-yloxy)-pyrldin-2-yll-1 -(1 . 1 - 
dioxothiomorpholin-4-yl)-methanone (E1 1 3) 


1 -(6-Chloro-pyridin-2- 
yl)-1-(1.1- 

dioxothiomorpholin-4- 
yl)-methanone (D17) 


466 


1 -[6-(3-Cyclobutyl-2,3.4,5-tetrahydro-1 H- 
benzo[cflazepin-7-yloxy)-pyridin-2-yl]-1-pyrrolidin- 
1 -yl-methanone (E1 14) 


1 -(6-Chloro-pyridin-2- 
yl)-1-pyrrolidin-1 -yl- 
methanone (D18) 


392 


1 -l6-(3-Cyclobutyl-2.3,4.5-tetrahydro-1 H- 
benzo[cfla2epin-7-yloxy)-pyridin-2-yl]-1-morpholln- 
4-yl-methanone (El 15) 


1 -(6-Chloro-pyridin-2- 
yl)-1 -morpholln-4-yl- 
methanone (D19) 


408 


1 -[2-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H- 
benzo[c/lazepin-7-yloxy)-pyridin-3-yl]-1-morphoIin- 
4-yl-methanone (El 16) 


1 -(2-Chloro-pyridin-3- 
yl)-1 -morpholin-4-yl- 
methanone (D20) 


408 


1 -[2-(3-Cyclobutyl-2.3,4,5-tetrahydro-1 H- 
benzo[dlazepin-7-yloxy)-pyridin-3-yl]-1 -piperidin-1 - 
yl-methanone (E117) 


1 -(2-Ch!oro-pyridin-3- 
yl)-1 -piperidin-1 -yl- 
methanone (D21) 


406 


3-Cyclobutyl-7-(pyrazin-2-yloxy)-2,3,4,5- 
tetrahydro-1 H-benzo[c(lazepine (El 1 8) 


2-Chloro-pyrazine 


296 


3-Cyclobutyl-7-(pyrimidin-2-yloxy)-2,3,4,5- 
tetrahydro-1 H-benzo[d]azepine (El 1 9) 


2-Chloro-pyrimidine 


296 


7-(5-Bromo-pyrimidin-2-yloxy)-3-Cyclobutyl- 
2,3,4,5-tetrahydro-1 H-benzo[c/|azepine (El 20) 


5-Bromo-2-chloro- 
pyrimidine 


375 
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6-(3^ycIobutyl-2,3A54etrahydro-1H.benzoIcOazepln.7-yloxy)-A/MTiethyl-nicotinami^ 
(E121) 




Sodium hydride (60% disp. in mineral oil, 60 mg, 1.5 mmol) was added to a stin-ed solution 
5 of 3-cyclobutyl-2.3,4.5-tetrahydro-1H-benzo[dlazepin-7-ol (E3) (200 mg. 0.9 mmol) in 
dimethyl sulfoxide (10 ml). After 0.5 hours. 6-chloro-A/.methyl-nicotinamide (D10) (400 mg, 
2.5 mmol) was added and the reaction mixture was heated to 120 "^C for 6 hours. The 
reaction was allowed to cool and the crude mixture was applied to a SCX ion exchange 
cartridge (Varian bond-elute, 10 g) and washed with methanol and then a mixture of .880 
10 ammonia.methanol (1:9). The combined basic fractions were reduced in vacuo to afford 
the title compound (El 21). NMR (DMSO-cfe) 5 8.56 (1H, dd, J = 2.4. 0.4H2). 8.48 (1H, 
br m). 8.20 (1H, dd, J = 8.4. 2.4 Hz). 7.16 (1H. d. J = 8.0 Hz), 7.03 (1H. dd, J = 8.4, 0.4 Hz), 
6.91 (1H. d. J = 2.4Hz), 6.86 (1H, dd, J = 8.0. 2.4Hz), 2.87 - 2.77 (8H. m). 2.36 (4H, m). 
2.00 (2H, m). 1.78 (2H, m). 1.58 (2H, m); MS (ES+) m/e 352 [M+H]+. 

15 

Example 121 (Alternative Procedure 1) 

6-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[of]azepin-7-yloxy)-M-methyl-nicotinamide 
(E121) 




20 Sodium hydride (0.331 g, 8.28 mmol. 60% disp. in mineral oil) was added to a stirred 

solution of 3-cyclobutyl-2,3.4,54etrahydro-1H-benzo[dlazepin-7-ol (E3) (1.5g, 6.9 mmol) in 
dimethyl sulfoxide (15 ml). After 0.5 hours. 6-chloro-A/-methyl-nicotinamide (D10) (2.34g. 
13.8 mmol) was added and the reaction mixture was heated to 100 ^'C for 18 hours. The 
reaction was allowed to cool to room temperature and then partitioned between ethyl 

25 acetate and water. The ethyl acetate layer was separated and the water layer washed with 
further volumes of ethyl acetate. The combined organic layers were then washed with 
water, brine, dried (Na2S04) and then filtered. The mixture was concentrated in vacuo and 
the resulting residue was purified by column chromatography eluting with a mixture of .880 
ammonia:ethanol:dichloromethane (0.5:4.5:95 then 1:9:90) to afford the title compound 

30 (E121) which then was recrystallised from toluene. ^H NMR (DMSO-cfg) 5 8.56 (1H, dd. J = 
2.4, 0.4Hz), 8.48 (1H, br m), 8.20 (1H, dd, J = 8.4, 2.4 Hz). 7.16 (1H, d. J = 8.0 Hz), 7.03 
(1H. dd. J = 8.4. 0.4 Hz), 6.91 (1H. d. J = 2.4Hz). 6.86 (1H, dd, J = 8.0, 2.4Hz). 2,87 - 2.77 
(8H. m), 2.36 (4H, m), 2,00 (2H, m). 1 .78 (2H. m), 1.58 (2H, m); MS (ES+) m/e 352 [M+H]*. 

35 Example 121 (Alternative Procedure 2) 

6*(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[Gf]azepin-7-yloxy)-N-methyl-nlcotinamide 
(E121) 
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A mixture of A/-methyl-6-(2.3,4,5-tetrahydro-1H-3-benzazepin-7-yloxy)-3- 
pyridinecarboxamide (D40) (1.04 g. 3.5 mmol) in dichloromethane (12 ml) containing acetic 
acid (240 nL) at 0**C was treated dropwise with cyclobutanone (400 jiL, 5.3 mmol) and then 
stin-ed at room temperature for 1 hour. The mixture was then cooled to 0*^0 and treated 
5 portionwise with sodium triacetoxyborohydrlde (1 .1 1 g, 5.3 mmol) and stin-ed at room 
temperature for 16 hours. The solution was carefully basified with 2N sodium hydroxide, 
stirred for 30 minutes and then extracted with dichloromethane. The combined extracts 
were washed with brine, dried over anhydrous sodium sulphate and concentrated in vacuo. 
The crude material was purified by column chromatography eluting with dichloromethane 
10 then a mixture of .880 ammonia: methanol: dichloromethane (1:9:90) to afford the title 
compound (El 21); MS (ES+) m/e 352 IM+H]+. 

Example 122 

5-(3-Cyclobutyl-2,3,4,54etrahydro-1H-benzo[cqazepin-7-yloxy)-pyrazine-2-carboxyi!c 
IS acid methyl ester (E122) 



Sodium hydride (60% disp. in mineral oil, 332 mg. 8.3 mmol) was added to a stirred 
solution of 3-cyclobutyl-2,3.4,5-tetrahydro-1H-benzo[d]azepln-7-ol (E3) (1.64 g. 7.5 mmol) 
in dimethyl formamide (4 ml). After 0.5 hours, a solution of 5-chloro-pyrazlne-2-carboxylic 

20 acid methyl ester (1 .95 g, 1 1 .3 mmol) in dimethyl formamide (8 ml) was added and the 
reaction mixture was stirred at room temperature for 1 hour. The reaction mixture was 
diluted with dichloromethane and the organic layer was washed with water, brine and dried 
over magnesium sulfate. The organic layer was filtered, concentrated in vacuo and the 
resulting residue was purified by column chromatography eluting with a mixture of .880 

25 ammonia:ethanol:dichloromethane (1:9:90) to afford the title compound (El 22). MS (ES+) 
m/e 354 [M+HJ^. 

Example 123a 

5-(3*Cyclobutyl-2,3,4,5-tetrahydro*1H-benzo[oriazepin-7-yloxy)-pyrazine-2-carboxylic 
30 acid (E123a) 



5-(3-Cyclobutyl-2,3.4,5-tetrahydro-1H-benzo[c(Iazepin-7-yloxy)-pyrazine-2-carboxylic acid 
methyl ester (El 22) (880 mg, 2.5 mmol) was dissolved in a mixture of ethanol (15 ml) and 
2N sodium hydroxide (4 ml). The resulting mixture was stirred at room temperature for 0.5 
35 hours and then concentrated in vacuo to remove the organic solvents. The reaction 
mixture was then acidified to pH 5 (2N hydrochloric acid) and the resulting precipitates 
were filtered, washed with water and dried under vacuum to afford the title compound 
(E123a); MS (ES+) nn/e 340 [M+H]*. 
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Example 123 

1-[5-(3-Cyclobutyl-2,3A5-tetrahydro-1H-benzo[cqazepin-7-yloxy)-pyrazin-2-^^^ 
morpholin-4-yl-methanone (E123) 




5 

Step 1 : 5-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H-benzo[cqazepln-7-yloxy)-pyrazine-2- 
carbonyl chloride 

Thionyl chloride (5 ml) was added slowly to 5-(3-cyclobutyl-2,3.4.5-tetrahydro-1H- 
benzo[cfla2epin-7-yloxy)-pyrazine-2-carboxylic acid (E123a) (485 mg). The resulting 

10 reaction mixture was stirred at room temperature for 1 hour and then heated at reflux for a 
further 1 hour. The reaction mixture was cooled, diluted with toluene and concentrated in 
vacuo to afford the title compound which was used without further characterisation. 
Step 2: 1 -[5-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H-benzo[Gqazepln-7-yloxy)-pyrazin-2- 
yl]-1-morpholin-4-yl-methanone 

15 Morpholine (0.17 ml, 2.0 mmol) was added to a stinred solution of the product of step 1 (394 
mg, 1 mmol) and diethylaminomethyl polystyrene (1.88 g, 3.2 mmol/g, 6 mmol) in 
dichloromethane (10 ml). The resulting mixture was allowed to stir at room temperature for 
24 hours and the filtered. The filtrate was concentrated in vacuo and the resulting crude 
residue was purified column chromatography eluting with a mixture of .880 

20 ammonia:ethanol:dlchloromethane (1:9:90) to afford the title compound (E123). MS (ES+) 
nn/e409 [M+H1+ 

Examples 124 and 126-127 

Examples 124 and 126-127 (E124 and E126-E127) were prepared from the product of 
25 Example 123, step 1 and the appropriate amine indicated in the table using an analogous 
method to that described for Example 123, step 2: 



Example 


Amine 


LC/MS 
(M+H*) 


5-(3-Cyclobutyl-2,3.4,5-tetrahydro-1H- 
benzo[Gf|azepin-7-yloxy)-pyrazine-2-carboxylic 
acid ethylmethyl amide (El 24) 


A/-Ethylmethyl 
amine 


381 


1 -[5-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H- 
benzo[c(Iazepin-7-yloxy)-pyrazin-2-yl]-1-piperidin- 
4-yl-methanone (El 26) 


Piperidine 


407 


1 -[5-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H- 
benzo[c/|azepln-7-yloxy)-pyrazin-2-yl]-1-pyrrolidin- 
4-yl-methanone (El 27) 


Pyrrolidine 


393 
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5-(3-Cyclobutyl-2,3.4,5-tetrahydro-1H-benzo[cqazepin-7-yloxy)-pyrazine-2*carboxyli 
acid methyl amide (El 25) 



The product of Example 123. step 1 (1.59 mmol) in dry dichloromethane (10ml) was treated 
5 with methylamine (5ml, lOmmol, 2M solution in THF) and stirred at room temperature for 
18 hours. The mixture was reduced in vacuo and the resulting crude material was applied 
to a sex ion exchange cartridge (Varian bond-elute, 10 g) and washed with methanol and 
then a mixture of .880 ammoniaimethanol (1:9). The basic fractions were then reduced 
and the crude product purified by column chromatography eluting with a mixture of .880 
10 ammonia:ethanol:dichloromethane (0.2:1.8:98 and then 0.4:3.6:96) to afford the title 

compound (E125). NMR (CDCI3) 6 8.91 (1H. d. 1.3 Hz), 8.26 (1H. d. 1.3 Hz). 7.61 (1H. 
br quartet. 4.8 Hz), 7.15 (1H, m), 6.92 (2H, m), 3.03 (3H, d, 5.1 Hz). 2.93 (4H. m), 2.79 (1H. 
m), 2.47 (4H. m), 2.08 (2H, m). 1.91 (2H. m). 1.70-1.62 (2H, m). 

IS Example 128 

3-Cyclobutyl-7-phenoxy-2,3A5-tetrahydro*1H-benzo[Gqazepine (El 28) 



Sodium hydride (60% disp. in mineral oil. 96 mg, 2.4 mmol) was added to a stin-ed solution 
of 3-cyclobutyl-2.3.4.5-tetrahydro-1H-benzo[d]azepin-7-ol (E3) (435 mg. 2.0 mmol) and 

20 copper (I) bromide (402 mg, 2.8 mmol) in pyridine (10 ml) at 0 ^'C. After stirring for 0.5 hour 
at room temperature, iodobenzene (0.45 ml. 4.0 mmol) was added and the reaction mixture 
was heated to reflux for 24 hours. The reaction was allowed to cool, filtered and the filtrate 
then concentrated in vacuo. The crude residue was dissolved with ethyl acetate and 
washed with water and brine. The organic layer was dried over magnesium sulfate, filtered 

25 and concentrated in vacuo and the resulting residue purified by column chromatography 
eluting with a mixture of .880 ammonia:ethanol:dichloromethane (0.25:2.25:97.5 to 1:9:90) 
to afford the title compound (E128); MS (ES+) m/e 294 [M+HJ+. 

Examples 129-138 

30 Examples 129-138 (E129-E138) were prepared from 3-cyclobutyl-2.3,4.5-tetrahydro-1 H- 
benzo[d]azepin-7-ol (E3) and the appropriate aromatic halide indicated in the table using an 
analogous method to that described for Example 128 (El 28): 




o 




Example 



Aromatic halide 



LC/IVIS 
(M+H+) 



1 -[4-(3-Cyclobutyl-2.3,4.5-tetrahydro-1 H- 
benzo[cyiazepin-7-yloxy)-phenyl]-1-morpholin-4-yl- 
methanone (El 29) 



1-(4-lodo-phenyl)-1- 
morpholin-4-yl- 
methanone (D22) 
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4-(3-Cyclobutyl-2,3.4.5-tetrahydro-1 H- 
benzo[d]azepin-7-yloxy)-A/-cyclopropylmethyl- 
benzamide (E130) 


4-lodo-N- 
cyclopropylmethyl- 
benzamide (D23) 


391 


1 -[4-{3-Cyclobuty|.2.3.4.5-tetrahydro-1 H- 
benzo[cfIazepin-7-yloxy)-phenyl]-1 -pyrrolidin-1 -yl- 
methanone (E131) 


1-{4-lodo-phenyl)-1- 
pyrrolidin-1-yl- 
methanone (D24) 


391 


/V-Cyclobutyl-4-(3-Cyclobutyl-2,3.4,5-tetrahydro- 
1 H-benzo[cnazepin-7-vloxy)-benzamide (E1 32) 


4-lodo-N-cyclobutyl- 
benzamide (D25) 


391 


4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H- 

benzo[c(|azepin-7-yloxy)-A/,A/-diethyl-benzamide 

(E133) 


4-lodo-A/,A/-diethyl- 
benzamide (D26) 


393 


N-(2-Cyano-ethylH-(3-cyclobutyl-2,3,4.5- 
tetrahydro-1H-benzo[d|azepin-7-yloxy)-N-methyl- 
benzamide (E134) 


4-lodo-A/-(2-cyano- 
ethyl)-A/-methyl- 
benzamide (D27) 


404 


1 .[3-(3-Cyclobutyl-2.3.4,5-tetrahydro-1 H- 
benzotc/Iazepin-7-yloxy)-phenyl]-1-morpholin-4-yl- 
methanone (El 35) 


1-(3-lodo-phenyl)-1- 
morpholin-4-yl- 
methanone (D28) 


407 


3-(3-Cyclobutyl-2.3.4.5-tetrahydro-1H- 
benzo[c(Iazepin-7-yloxy)-/\/-cyclopropylnnethyl- 
benzamide (E136) 


3-lodo-N- 
cyclopropylmethyl- 
benzamide (D29) 


391 


3-Cyclobutyl-7-[4-(morphoIine-4-sulfonyl)- 
phenoxy]-2,3,4.5-tetrahydro-1H-benzo[c(|azepine 
(El 37) 


4-(4-lodo- 

benzenesulfonyl)- 
morpholine (D30) 


443 


4-(3-Cyclobutyl-2.3,4,5-tetrahydro-1H. 
benzoIc(|azepin-7-yloxy)-N.N-diethyl- 
benzenesulfonamide (E138) 


4-lodo-A/,A/-diethyl- 

benzenesulfonamide 

(D31) 


429 



Example 139 

7-Benzyloxy-3-cyclohexyl-2,3,4,5-tetrahydro-1 H-benzo[d]azepine (El 39) 

5 Example 139 (El 39) was prepared from Description 2 (02) and cyclohexanone using the 
method described for Example 1; MS (ES+) m/e 336 [M+H]"^. 



Example 140 

3-Cyclobutyl-7-{[2-(1-piperidinyl)-5-pyrimidinyl]oxy}-2.3,4,S*tetrahydro-1H-3 
1 0 benzazepine (E1 40) 




Sodium hydride (60% disp. in mineral oil, 44 mg, 1.1 mmol) was added to a stirred solution 
of 3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[dlazepin-7-ol (E3) (200 mg, 0.92 mmol) and 

-51 - 



wo 2004/056369 



PCT/EP2003/014556 



copper (I) bromide (184 mg, 1.3 mmol) in pyridine (10 ml) at 0 ''C. After stirring for 0.5 hour 
at room temperature, 5-bromo-2-(1-piperidinyl)pyrimidine (D32) (0.669 g, 2.8 mmol) was 
added and the reaction mixture heated at reflux for 2 hours. The reaction was allowed to 
cool, filtered and the filtrate was concentrated in vacuo. The crude residue was dissolved 
with ethyl acetate and washed with water and brine. The organic layer was dried 
(magnesium sulfate), filtered and concentrated in vacuo. Purification of the resulting 
residue by column chromatography eluting with a mixture of .880 ammonia: ethanol: 
dichloromethane (0.25: 2.25: 97.5 to 1: 9: 90) afforded the title compound (E140). MS 
(ES+) m/e 379 IM+H1+. 

Examples 141-143 

Examples 141-143 (E141-E143) were prepared from 3-.cyclobutyl-2.3,4,5-tetrahydro-1H- 
benzo[d]azepin-7-ol (E3) and the appropriate bromides indicated in the table using an 
analogous method to that described for Example 140 (El 40): 



Example 


Bromide 


LC/MS 
(M+H*) 


3-Cyclobutyl-7-{[2-(1-pyrrolidinyl)-5-pyrimidinyl]oxy}- 
2,3.4,5-tetrahydro-1 H-3-benzazepine (El 41 ) 


5-Bromo-2-(1- 
pyrrolidinyl) 
pyrimidine (D33) 


365 


3-Cyclobutyl-7-{[2-(1 , 1 -dioxido-4-thiomorpholinyl)-5- 

pyrimidinylJoxy}-2,3.4,5-tetrahydro-1H-3-benzazepine 

(E142) 


4-(5-Bromo-2- 
pyrimidinyl) 
thiomorpholine 
U-dioxide (D34) 


429 


5-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7- 
yl)oxy]-A/-methyl-2-pyrimidinamine (El 43) 


5-Bromo-A/- 
methyt-2- 
pyrimidinamine 
(D35) 


325 



Example 144 

3^yclobutyl-7^[2-(methyloxy)-5-pyrimi<linylloxy}-2,3,4,5-tetrahydro-1H-3- 
benzazepine (El 44) 

Example 144 (E144) was prepared from 3-cyclobutyl-2,3,4,5-tetrahyclro-1H- 
benzo[d]azepin-7-ol (E3) and 5-bromo-2-(methyloxy)pyrimidine (PCT Int. Appl. PCT 
(2002). WO 02/62423) using the method described for Example 140 (El 40); MS (ES+) m/e 
326 (M+H]+. 

Examples 145-147 
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Examples 145-147 (E145-E147)were prepared from 3-cyclobutyl-7-(piperidm-4-yloxy - 
2.3.4.5-tetrahydro-IH-benzoldlazepine (E6) and the appropriate acid indicated in the table 
using an analogous method to that described for Example 13 (El 3): 



Example 


Acid 


LC/MS 
(M+H+) 


A TA it A Ti*i r^wHrtKi iK/i-O ^ A *^-tptrahvdro-1 

^-r4-({^4-UO-UyCIOUUiyi"^,0,*r,U"icuaiiywi V- i» » ^ 

benzazepin-7-yl)oxyl-1-piperidinyl}carbonyl)phenyll-2- 
pvrrolidinone (E145) 


4-(2-Oxo-1- 
pyrrolidinyl) 
benzoic acid 


488 


3- Cyclobutyl-7-[(HI3-(methylsulfonyl)phenyl]carbonyl}- 

4- piperidinyl)oxyl-2,3.4.5-tetrahydro-1H-3-benzazepine 

(El 46) . 


3-(Methylsulfonyl) 
benzoic acid 


483 


3-Cyclobutyl-7-({1-[(1,1-dioxido-3.4-dihydro-2H-1- 
benzothiopyran-6-yl)carbonyll-4-piperidinyl}oxy)- 
2,3.4,5-tetrahydro-1 H-3-benzazepine (E147) 


3.4-Dlhydro-2H-1- 
benzothiopyran- 
6-carboxylic acid 
1.1 -dioxide 


509 



10 



Examples 148-150 « . ^ . . u 

Examples 148-150 (E148-E150) were prepared from 3-cyclobutyl-2.3,4.5-tetrahydro-1H- 
benzo[dlazepin-7-ol (E3) and the appropriate alcohol indicated in the table the method 
used for the preparation of Example 5a (E5a) followed by the method described for the 
preparation of Example 5 (E5). 



Example 


Alcohol 


LC/MS 
(M+H+) 


3-Cyclobutyl-7-{[{3S)-3- 
pynrolidinylmethyl]oxy}-2,3,4,5- 
tetrahydro-l H-3-benzazepine (El 48) 


1.1-Dimethylethyl (3S)-3- 

(hydroxymethyl)-l- 

pvrrolidinecarboxylate 


301 


3-Cyclobutyl-7-{[(3S)-3- 
piperidinylmethyl]oxy}-2,3.4.5- 
tetrahvdro-1 H-3-benzazepine (El 49) 


1.1-Dimethylethyl (3S)-3- 

(hydroxymethyl)-l- 

piperidinecarboxylate 


315 


3-Cyclobutyl-7-[(3S)-3- 
plperidinyloxy]-2,3.4,5-tetrahydro-1H- 

3-benzazepine (El 50) 


1,1-Dimethylethyl (3S)-3-hydroxy-1- 
piperidinecarboxylate 


301 



15 



Examples 151-153 * ^ 

Examples 151-153 (E151-E153) were prepared from the appropriate amine indicated in the 
table and morphollne carbamoyl chloride using the method described for Example 52: 







LC/MS 


Example 


Amine 


(M+H+) 
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3-Cyclobutyl-7-({[(3S)-1 -(4- 
morpholinylcarbonyl)-3-piperidinyl] 
methyl}oxy)-2.3,4,5-tetrahydro-1 H-3- 
benzazepine (E151) 


3-Cyclobutyl-7-{[(3S)-3-piperidinyl 
methyl]oxy}-2,3.4,5-tetrahydro- 
1H-3-benzazepine (El 49) 


428 


3-Cyclobutyl-7-({[(3S)-1 -(4- 
morpholinylcarbonyl)-3-pyrrolidinyl] 
methyl}oxy)-2,3,4,5-tetrahydro-1 H-3- 
benzazepine (E152) 


3-Cyclobutyl-7-{[(3S)-3- 
pynrolidinylmethyl]oxy}-2,3,4.5- 
tetrahydro-1 H-3-benzazepine 
(E148) 


414 


3-Cyclobutyl-7-{[(3S)-1-(4-morpholinyl 
carbonyl)-3-piperidinyl]oxy}-2,3,4,5- 
tetrahvdro-1H-3-benzazepine (El 53) 


3-Cyclobuty|.7-[(3S)-3- 
piperidinyloxy]-2,3,4,5-tetrahydro- 
1/-/-3-benzazepine (El 50) 


414 


Examples 154-156 

Examples 154-156 (E154-E156) were prepared from the appropriate amine indicated in the 
table and 4-cydnobenzoyl chloride using an analogous method to that described for 
Example 43 (E43): 


Example 


Amine 


LC/MS 
(M+H+) 


4-[((3S)-3-{[(3-CycIobutyl-2.3.4,5- 
tetrahydro-1 H-3-benzazepin-7- 
yl)oxy]methyl}-1-piperidinyl)carbonyl] 
benzonitrile (E154) 


3-Cyclobutyl-7-{[(3S)-3- 
piperidinylmethylloxy}-2.3.4,5- 
tetrahydro-1 H-3-benzazepine 
(E149) 


444 


4-[((3S)-3-{[{3-Cyclobutyl-2,3.4,5- 
tetrahydro-1 H-3-benzazepin-7- 
yI)oxy]methyl}-1-pyrrolidinyl)carbonyl] 
benzonitrile (El 55) 


3-Cyclobutyl-7-{[(3S)-3- 
pynrolldinylmethylloxy}-2,3,4,5- 
tetrahydro-1 H-3-benzazepine 
(E148) 


430 


4-({(3S)-3-[(3-Cyclobutyl-2,3.4.5- 
tetrahydro-1 H-3-benzazepin-7-yl)oxy]-1 - 
piperidinyl}carbonyl)benzonitrile (E1 56) 


3-Cyclobutyl-7-[(3S)-3- 
piperidinyloxyl-2,3,4,5-tetrahydro- 
1H-3-benzazepine (El 50) 


430 


Examples 157-159 

Examples 157-159 (E157-E159) were from prepared from the appropriate amine indicated 
in the table and tetrahydro-pyran-4-carboxylic acid using an analogous method to that 
described for Example 13 (El 3): 


Example 


Amine 


LC/MS 
(M+H+) 


3-Cyclobutyl-7-({[(3S)-1-(tetrahydro-2H- 
pyran-4-ylcarbonyl)-3-pynrolidinyllmethyl} 


3-Cyclobutyl-7-{[(3S)-3- 
pyn-olidinylmethvlloxv>-2.3.4.5- 


413 
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oxy)-2.3,4,5-tetrahydro-1 H-3-benzazepine 
(E157) 


tetranydro-l r7-o-Denzazepine 
(E148) 




3-CyclobutyI-7-({[(3S)-1-(tetrahydro-2H- 
pyran-4-ylcarbonyl)-3-pipericlinyllmethyl} 
0xy)-Z,o,*f,D*i6iranyuro" i r7-o~Dc3ii^aA.cpii 
(E158) 


3-Cyclobutyl-7-{[(3S)-3- 
piperidinylmethyl]oxy}-2.3.4.5- 
tetrahvdro-1 H-3*benzazepine 
(E149) 


427 


3-Cyclobutyl-7-{((3S)-1 -(tetrahydro-2H- 
pyran-4-ylcarbonyl)-3-piperidinyl]oxy>- 
2,3.4,5-tetrahydro-1H-3-benzazepine 
(E159) 


3-CycIobutyl-7-[(3S)-3- 
piperidinyloxy]-2.3,4,5-tetrahydro- 
1H-3-benzazepine (E150) 


413 



Example 160 

6-{4-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-ben2azepln-7-yl)oxyl-1-plpericlinyl)-3 
pyridinecarbonitrile (El 60) 




3-Cyclobutyl-7-(piperidin-4-yloxy)-2,3,4.5-tetrahydro-1H-ben2o[dlazepine (E6) (60 mg. 0.2 
mmol). 6-chloronicotinonitrile (31 mg. 0.22 mmol) and triethylamine (0.03 ml, 0.22 mmol) 
were dissolved in acetonitriie (2 mi) and heated to 180 °C in a microwave reactor for 10 
minutes. The reaction mixture was diluted with ethyl acetate and washed with water, brine 
10 and dried (magnesium sulfate). The organic layer was filtered, concentrated in vacuo and 
the resulting residue purified by column chromatography eluting with a mixture of .880 
ammonia: ethanol: dichloromethane (0.25: 2.25:97.5 to 1:9:90) to afford the title compound 
(El 60); MS (ES+) m/e 403 [M+H]*. 



IS Examples 161-166 

Examples 161-166 (E161-E166) were prepared from 3-cyclobutyl-7-(piperldin-4-yloxy)- 
2.3,4.5-tetrahydro-1H-benzo[d]a2epine (E6) and the appropriate chloride indicated in the 



Example 


Chloride 


LC/MS 
(M+H+) 


6-{4-[(3-Cyclobutyl-2,3,4.5-tetrahydro-1H-3- 

benzazepin-7-yl)oxy]-1-piperidinyl}-A/- 

(cyclopropylmethyl)-3-pyridinecarboxamide 

(E161) 


6-Chloro-A/- 
(cyclopropylmethyl)-3- 
pyridinecarboxamide (D36) 


475 


7-({1.[5-(1.Azetidinylcarbonyl)-2-pyridinyl]-4- 
piperidinyl}oxy)-3-cyclobutyl-2.3,4,5- 
tetrahvdro-1H-3-benzazeplne (El 62) 


5-(1 -Azetidinylcarbonyl)-2- 
chloropyridine (D37) 


461 


3-Cyclobutyl-7-({1-[5-(4-morpholinylcarbonyl)- 
2-DVridinYn-4-piperidinyl}oxy)-2,3.4.5- 


1-(6-Chloro-pyridin-3-yl)-1- 
morpholin-4-vl-methanone 


491 



-55- 



wo 2004/056369 



PCT/EP2003/014556 



tetrahydro-1H-3-ben2azepine (E163) 


(D5) 




6-{4-I(3-Cydobutyl-2.3,4,5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-1-piperidinyl}-A/-methyl- 
3-pyridinecarboxamide (E164) 


6-Chloro-W-methyl- 
nicotinamide (DIO) 


435 


2-{4-[(3-Cyclobutyl-2,3,4,5-tetranyaro-in-o- 

benzazepin-7-yl)oxy]-1-piperidinyl}-4- 
Dvridinecarbonitrile (E165) 


carbonitrile 


403 


3-Cyclobutyl-7-{I1 -(2-pyrazinyl)-4- 
plperidinyl]oxy}-2.3.4,5-tetrahydro-1H-3- 

benzazepine (E166) 


2-Chloropyrazine 


379 



Example 167a 

Ethyl 4-[(3-cyclobiityl-2.3,4,5-totrahydro-1 /«.benzazepin-7-yl)oxylbutanoate (El 67a) 

5 Ethyl 4-bromobutyrate (2 ml, 13.8 mmol) was added to a stirred solution of 3-cyclobutyi- 
2.3,4.5-tetrahydro-1H-benzo[d]azepin-7-ol (E3) (2.00 g. 9.2 mmol) and potassium 
carbonate (3.8 g. 27.6 mmol) in 2-butanone (50 ml). After stining at reflux for 24 hours, the 
reaction mixture was cooled to room temperature, filtered and concentrated in vacuo. The 
resulting crude material was purified by column chromatography eluting with a mixture of 

10 methanol: dichloromethane (5: 95) to afford the title compound (E167a). MS (ES+) m/e 332 
[M+H]+ 

Example 167b 

4-I(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepln-7-yl)oxy]butanolc acid (E167b) 

J — yx>^ 

Ethyl 4-[(3-cyclobutyl-2.3.4.5-tetrahydro-1H-3-benzazepin-7-yl)oxy]butanoate (El 67a) (1.5 
g, 4.5 mmol) was diluted in ethanol (30 ml) and treated with 2N sodium hydroxide (7.9 ml). 
After stirring at reflux for 24 hours, the reaction mixture was cooled to room temperature, 
filtered and concentrated in vacuo. The crude mixture was applied to a SCX ion exchange 
20 cartridge (Varian bond-elute) and washed with water, methanol and then a mixture of .880 
ammonlarmethanol (1:9). The combined basic fractions were reduced in vacuo to afford 
the title compound (E167b) as the ammonium salt. MS (ES+) m/e 303 [M+H\* 



Example 167 

25 3-Cyclobutyl-7-{[4-oxo-4-(1 -piperidinyl)butylloxy}-2,3,4,5-tetrahydro-1 H-3- 
benzazepine (El 67) 
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Stepi: 3^ycIobutyl-7-{I4-(1H-lmidazol-1-yl)-4-oxobutyl]oxy)-2,3,4,5-tetrahydro-1ff-3- 
benzazepine 

4-[(3-Cyclobutyl-2.3,4,5-tetrahydro-1H-3-benzazepin-7-yl)oxylbutanoic acid (E167b) (0.90 

g. 2.8 mmol) was dissolved in dimethylformamide (10 ml) and treated with 1,1'-carbonyl 

5 diimidazole (0.59 g. 3.6 mmol). Atter stirring at room temperature for 2.5 hours, the 

reaction mixture concentrated in vacuo. The crude residue was dissolved in 

dichloromethane. washed vwth brine and dried (sodium sulfate). The organic layer was 

filtered and concentrated in vacuo and the crude residue used directly in the next step 

without further purification. 
10 Step 2: 3-Cyclobutyl-7-{[4-oxo-4-(1-piperldlnyl)butylloxy}-2,3,4,5-tetrahydro-1H-3- 

benzazepine (E167) 

Piperidine (0.1 ml. 1.1 mmol) was added to a stirred solution of 3-cyclobutyl-7-{t4-(1H- 
imidazoH-yl)-4-oxobutylloxy^2.3.4,5-tetrahydro-1H-3-benzazepine (E167. Step 1) (150 
mg. 0.42 mmol) in dichloromethane (5 ml). After stirring at room temperature for 5 days the 
15 reaction mixture was concentrated in vacuo and the resulting residue was purified by 
column chromatography eluting with a mixture of .880 ammonia: ethanol: dichloromethane 
(1 : 9: 90) to afford the title compound (E167): MS (ES+) m/e 371 [M+H1+. 

Examples 168-170 

20 Examples 168-170 (E168-E170) were prepared from Example 167 Step 1. using an 
analogous method to that described for Example 167 Step 2 substituting piperidine for the 
appropriate amine indicated in the table: 



Example 


Amine 


LC/MS 
(M+H+) 


3-Cyclobutyl-7-{[4-oxo-4-(1-pyrrolidinyl)butylloxy}- 
2.3.4.5-tetrahydro-1 H-3-benzazepine (E168) 


Pyrrolidine 


357 


4-[(3-Cyclobutyl-2.3.4,5-tetrahydro-1H-3-benzazepin-7- 
vl)oxy]-/\/-cvclODentylbutanamlde (E169) 


Cyclopentylamine 


371 


4-[(3-Cyclobutyl-2.3.4.5-tetrahydro-1H-3-benzazepin-7- 
vnoxy1-A/-methvlbutanamide (El 70) 


Methylamine 


317 



25 Examples 171-176 

Examples 171-176 (E171-E176) were prepared from Example 123. Step 1 and the 
appropriate amine indicated in the table using an analogous method to that described for 
Example 123 Step 2 (El 23): 



Example 


Amine 


LC/MS 
(M+H*) 


5-[(3-Cyclobutyl-2.3.4.5-tetrahydro-1H-3- 


IsoDropylamine 


381 
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benzazepln-7-yl)oxy]-A/-(1-methylethyl)-2- 
Dvrazlnecarboxamide (E171) 






5-t(3-Cyclobutyl-2,3,4.5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-A/-(tetrahydro-2H-pyran-4- 
vl)-2-pvrazinecarfaoxamide (E172) 


Tetrahydro-2H-pyran-4- 
amine 


423 


7-{[5-(1-Azetidinylcarbonyl)-2-pyra2inyl]oxy}-3- 
cyclobutyl-2.3.4,5-tetrahydro-1H-3-benzazepine 

(E173) 


Azetidine 


379 


5-l(3-Cyclobutyl-2.3.4.5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-A/,A/-diethyl-2- 
pyrazinecarboxamide (E174) . 


Diethylamine 


395 


5-[(3-Cyclobutyl-2,3,4 ,5-tetranyaro-l n-^ 
ben2azepin-7-yl)o)cy]-A/-t2-(methyloxy)ethyll-2- 

pvrazinecarboxamide (E175) 


2-(Methyloxy)ethylamine 


397 


5-[(3-Cyclobutyl-2.3.4,5-tetrahydro-1H-3- 
benza2epin-7-yl)oxyl-A/-ethyl-2- 
pyrazinecarboxamide (E176) . 


Ethylamine 


367 



Example 177a 

5-[(3-Cyclobutyl-2,3,4,5^trahydro-1H-3-benzazepin-7-yl)oxyl-2- 
pyrimidinecarbonitrile (E177a) 




3-Cyclobutyl-2.3.4.5-tetrahydro-1H-3-benzazepln-7-ol (E3) (1.81 g. 8.33 mmol) was 
dissolved in pyridine (40 ml) and sodium hydride (60% in mineral oil. 0.40 g. 10.0 mmol) 
was added with stirring under argon at 0 °C. The mixture was left to stir for 5 minutes. 
Copper (I) bromide (1.68 g. 11.7 mmol) was added and the mixture allowed to warm to 

10 room temperature over 30 minutes. 5-Bromo-2-pyrimidinecarbonitrile (D38) (2.30 g. 12.5 
mmol) in pyridine (8 ml) was added and the mixture heated at 100 °C for 1 hour. The 
mixture was allowed to cool to room temperature and the solvent removed in vacuo. The 
crude product was purified by column chromatography, eluting with a mixture of 0.880 
ammonia: methanol: dichloromethane (0.2:1.8:98) to afford the title compound (El 77a); MS 

15 (ES+) m/e 321 IM+H1+. 

Example 177b 

5-[(3-Cyclobutyl-2,3.4,5-tetrahydro-1H-3-benzazepln-7-yl)oxyl-2-pyrlmidlnecarboxylic 
acid (E177b) 

20 " 

5-[(3-Cyclobutyl-2.3.4.5-tetrahydro-1H-3-benzazepin-7-yl)oxyl-2-pyrimidinecarbonitnle 

(El 77a) (1.22 g. 3.81 mmol) was dissolved in ethanol (20 ml), treated with 10% sodium 




-58- 



wo 2004/056369 PCT/EP2003/0 14556 



hydroxide solution (20 ml) and heated under reflux for 90 minutes. The mixture was cooled 
to room temperature and applied to a SCX ion exchange column (Varian bond-elute, 10g) 
eiuting with water, methanol and then a mixture of 0.880 ammonia:methanol (1:9). The 
basic fractions were combined and concentrated in vacuo to afford the title compound 
5 (E177b): MS (ES+) m/e 340 [M+H]+. 

Example 177 

3-CyclobutyI-7-{[2K4Hiiorpholinylcarbonyl)-5-pyrinildlnylloxy}-2,3A5-tetrahydro^^ 
3-benzazepine (El 77) 

10 




5-[(3-Cyclobutyl-2,3.4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-2-pyrimidinecarboxylic acid 
(E177b) (130 mg, 0.37 mmol) was dissolved in dimethylformamide (4 ml), treated with 1,1- 
carbonyldiimidazole (180 mg. 1.11 mmol) and left to stir under argon at room temperature 
15 for 5 hours. The mixture was treated with morpholine (0.19 ml, 2.22 mmol) and allowed to 
stir at room temperature for 18 hours. The reaction mixture was concentrated in vacuo and 
the resulting residue purified by column chromatography eiuting with a mixture of 0.880 
ammonia:methanol:dichloromethane (0.5:1.5:95) to afford the title compound (E177). MS 
(ES+)m/e409 [M+H]+ 

20 

Examples 178-186 

Examples 178-186 (E178-E186) were prepared from Example 177b (E177b) and the 
appropriate amine indicated in the table using an analogous method to that described for 
Example 177 (El 77): 

25 



Example 


Amine 


LC/MS 
(M+H+) 


5-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-A/-(cyclopropylmethyl)-2- 
pyrimidinecarboxamide (El 78) 


Cyclopropylmethylamine 


393 


5-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-A/-ethyl-2- 
pyrimidinecarboxamide (El 79) 


Ethylamine 


367 


7-{[2-(1-Azetidinylcarbonyl)-5-pyrimidinyl]oxy}-3- 
cyclobutyl-2,3.4.5-tetrahydro-1H-3-benzazepine 
(E180) 


Azetidine 


379 


5-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3. 
benzazepin-7-yl)oxy]-A/-ethyl-A/-methyl-2- 
pyrimidinecarboxamide (El 81) 


Ethyl(methyl)amine 


381 
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N-Cyclobutyl-5-[(3-cyclobutyl-2,3.4,5-tetrahydro- 
1 H-3-benzazepin-7-yl)oxy]-2- 
pyrimidinecarboxamide (E182) 


Cyclobutylamine 


393 


5-[(3-Cydobutyl-2,3.4,5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-A/-(tetrahydro-2H-pyran-4- 
yl)-2-pyrimidinecarboxamide (El 83) 


Tetrahydro-2H-pyran-4- 
amine 


423 


3-Cyclobutyl-7-{[2-(1-pyrrolidinylcarbonyl)-5- 
pyrimidinyl]oxy}-2,3,4.5-tetrahydro-1 H-3- 
benzazepine (E184) 


Pyrrolidine 


393 


3-Cyclobutyl-7-{[2-(1-piperidinylcarbonyl)-5- 
pyrimidinyI]oxy}-2,3.4.5-tetrahydro-1H-3- 
benzazepine (E185) 


Piperidlne 


407 


5-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-W-methyl-2- 
pyrimidinecarboxamide(E1 86) 


Methylamlne 


353 



Example 187a 

5-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-ben2a2epin-7-yl)oxy]-2-pyrldlnecarboxylIc 
acid (E187a) 

5 " 

The title compound (E187a) was prepared from 5-[(3-cyclobutyl-2.3.4.5-tetrahydro-1H-3- 

ben2azepin-7-yl)oxy]-2-pyridinecarbonitrile (E206) using an analogous metiiod to that 

described for Example 177b (E177b); MS (ES+) m/e 339 [IVI+H1+. 

10 Examples 187-195 

Examples 187-195 (E187-E195) were prepared from 5-[(3-cyclobutyl-2.3,4,5-tetrahydro- 
1H-3-ben2azepin-7-yl)oxy]-2-pyridinecarboxylic acid (El 87a) and the appropriate amine 
indicated in the table using an analogous method to that described for Example 177 
(E177): 



Example 


Amine 


LC/MS 
(M+H+) 


5-[(3-Cydobutyl-2.3.4,5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-/S/-methyl-2- 
pyridinecarboxamide (E187) 


Methylamlne 


352 


5.[(3-Cyclobutyl-2,3,4.5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-A/-ethyl-2- 
pyridinecarboxamide (E188) 


Ethylamine 


366 


5-[(3-Cyclobutyl-2.3,4.5-tetrahydro-1H-3- 


Ethyl(methyl)amine 


380 
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benzazepin-7-yl)oxy]-A/-ethyl-N-methyl-2- 
pyridinecarboxamide (E189) 






5-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-/\/,A/-diethyl-2- 
pyridinecarboxamide (E190) 


Diethylamine 


394 


5-I(3-Cyclobutyl-2.3,4,5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-A/-ethyl-A/-[2- 
(methyloxy)ethyI]-2-pyridinecarboxamide (E191 ) 


Ethyl[2- 
(nnethyloxy)ethyl]amine 


424 


3-Cyclobutyl-7-{[6-(1-pyrrolidinylcarbonyl)-3- 
pyridinyl]oxy}-2,3,4.5-tetrahydro-1H-3- 
benzazepine (E192) 


Pyrrolidine 


392 


3-Cyclobutyl-7-{[6-(4-morpholinylcarbonyl)-3- 
pyridinyl]oxy}-2,3,4,5-tetrahydro-1H-3- 
benzazepine (E193) 


Morpholine 


408 


3-Cyclobutyl-7-{[6-(tetrahydro-1,4-oxazepin- 
4(5H)-ylcarbonyl)-3-pyridinyl]oxy}-2,3,4,5- 
tetrahydro-1H-3-benzazepine (E194) 


Hexahydro-1 ,4- 
oxazepine 


422 


5-[(3-Cyclobutyl-2.3.4,5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-N-cyclopentyl-2- 
pyridinecarboxamide (E195) 


Cyclopentylamine 


406 



Example 196a 

6-[(3-Cyclobutyl-2,3A5-tetrahyclro*1H-3-benzazepin-7-yl)oxy]-3-pyridinecarboxylic 
acid methyl ester 




5 o 

The title compound was prepared from 3-cyclobutyl-2,3.4.5-tetrahydro-1H-benzo[d]azepln- 

7-ol (E3) and methyl 6-chloro-3-pyridine carboxylate in an analogous manner to that 

described for E122; MS (ES+) m/e 353 [M+H1+. 

10 Example 196b 

6-[(3-Cyclobutyl-2,3A5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-3-pyridinecarboxylic 
acid (El 96b) 

o 

The title compounds was prepared from Example 196a (E126a) using the analogous 
IS methods to that described for Example 123a (El 23a}; MS (ES-i-) m/e 339 [M+H]^. 

Example 196 

6-[(3-Cyclobutyl-2,3,4,5-tetrahydro*1H-3-benzazepin-7-yl)oxy]-M-cyclopropyl-3- 
pyridinecarboxamide (El 96) 
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10 



15 




Carbonyl diimidazole (142 mg. 0.88 mmol) was added to a stirred solution of 6-[(3- 
cyclobutyl-2.3.4.5-tetrahydro-1H-3-l3enzazepin-7-yl)oxy]-3-pyridinecarboxylicaad (E196b) 

(150 mg 0.44 mmol) in dichloromethane (5 ml). Atter stirring at room temperature for 3 
hours cyclopropylamine (0.1 5 ml, 2.2 mmol) was added and the mixture was allowed to stir 
for a further 1 8 hours. The reaction mixture was applied to a SCX ion cartridge (Vanan 
bond-elute. 10 g) and washed with methanol and then a mixture of .880 amnroniaimethanol 
(1 :9). The combined basic fractions were concentrated in vacuo to afford the titie 
compound (El 96). MS (ES+) m/e 378 [M+H1+. 

Examples 197-202 

Examples 197-202 (E197-E202) were prepared from 6-[(3-cyclobutyl-2.3.4.5-tetrahydro- 
1H-3-benzazepin-7-yl)oxy]-3-pyridinecart>oxylic acid (E196b) and the appropriate amine 
indicated in the table using an analogous method to that described for Example 196 
(El 96): 



Example 


Amine 


LC/MS 
(M+H*) 


6-I(3-Cyclobutyl-2.3.4,5-tetrahydro-1H-3- 
benzazepin-7-yl)oxyl-N-(1-methylethyl)-3- 
pvridinecarboxamide (El 97) 


Isopropylamine 


380 


6-l(3-Cyclobutyl-2.3.4,5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-A/-ethyl-3- 
pvridinecarboxamide (El 98) 


Ethylamine 


366 


W-Cyclobutyl-6-[(3-cyclobutyl-2,3,4.5- 
tetrahydro-1H-3-benzazepin-7-yl)oxy]-3- 
pyridinecarboxamide (El 99) 


Cydobutylamine 


392 


6-l(3-Cyclobutyl-2,3.4,5-tetrahydro-1H-3- 
benzazepin-7-yl)oxyl-/V-(tetrahydro-2H-pyran-4- 

vl)-3-pyridinecarboxamide (E200) 


Tetrahydro-2H-pyran-4- 
amine 


422 


6-[(3-Cyclobutyl-2.3.4.5-tetrahydro-1H-3- 
benzazepin-7-yl)oxyl./\/./yWiethyl-3- 
pyridinecarboxamide (E201) 


Diethylamine 


394 


6-[(3-Cyclobutyl-2,3.4,5-tetrahydro-1H-3- 
benzazepin-7-yl)oxyl-N-[2-(methyloxy)ethyll-3- 

pvridinecarboxamide (E202) 


[2-(Methyloxy)ethyl]amine 


396 



Examples 203-205 
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Examples 203-205 (E203-205) were prepared from 3<yclobutyl-2.3.4.5-tetrahydro-1H- 
benzoIdlazepin-7-ol (E3) and the appropriate aromatic iodide indicated in the table using an 
analogous method to that described for Example 128 (El 28): 





Iodide 


LC/MS 
(M+H+) 


4-[(3-Cyclobutyl-2,3.4.5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-/\/-ethyl-A/-[2- 
(methvloxy^ethvllbenzamide (E203) 


4-lodo-N-ethyl-/V-I2- 
(methyloxy)ethyl]benzamide 
(D50) 


423 


4-[(3-Cyclobutyl-2.3.4,5-tetrahydro-1f/-3- 
benzazepin-7-yl)oxy]-/V-methylbenzamide 

(E204) 


4-lodo-/\/-methyibenzamide 
(D51) 


351 


3-Cyclobutyl-7-(3-pyridinyloxy)-2.3.4.5- 
tetrahvdro-1H-3-benzazepine (E205) 


3-iodopyridine 


294 



10 



15 



5-l(3"^iclobl^^^ 



(E206) 



The title compound (£206) was prepared from 3-cyclobuty|.2.3.4,5-tetrahydro-1H-3. 
benzazepin-7-ol (E3) and 5-iodo-2-pyridinecart5onitrile {BiochemlcalJoumal, 1973. 131(4). 
625) according to the method outlined for E177a: MS (ES+) m/e 320 [M+H1+. 

Examples 207-208 

Examples 207-208 (E207-208) were prepared from 3-cyciobutyl-2.3.4,5-tetrahydro-1H- 
benzoldlazepin-7-ol (E3) and the appropriate aromatic chloride indicated in the table using 
an analogous method to that described for Example 100 (E100): 



Example 


Chloride 


LC/MS 
(M+H*) 


3-Cyclobutyl-7-[(5-iodo-2-pyridinyi)oxyl- 
2.3,4.5-tetrahvdro-1 H-3-benzazepine (E207) 


2-Chloro-5-iodopyridine 


421 


3-Cyciobutyl-7-[(5-nitro-2-pyridinyl)oxy]- 
9 3 4.5-tetrahvdro-1H-3-benzazeDine (E208) 


2-Chloro-5-nitropyridine 


340 



20 



Example 209 

/V-{6-[(3-Cyclobutyl-2,3.4,5-tetrahydro-1H-3-benzazepln.7-yl)oxy]-3. 
pyridinyl}acetamide (E209) 
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Iron filings (451 mg, 8.07 mmol) were added to a stirred solution of 3-cyciobutyl-7-[(5-nitro- 
2-pyridinyl)oxy)]-2.3.4.5-tetrahydro-1H-3-benza2eplne (E208) (550 mg. 1.62 mmol) in a 
mixture of acetic acid:acetic anhydride solution (1:1. 10 ml) and heated at 80*C for 16 
5 hours. The reaction mixture was cooled, poured onto ice and taken to pH 8 with sodium 
bicarbonate. The product was extracted into ethyl acetate and the organic extract was then 
washed with brine and dried over sodium sulphate. The residue was purified by column 
chromatography eluting with a mixture of .880 ammonia: methanol: dichloromethane (0.5: 
4.5: 95) to afford the title compound (E209). MS (ES+) m/e 352 tM+H]+. 



Example 210a 

3-Cyclobutyl-7-[(5-nitro-1,3-thiazol-2-yl)oxy].2.3.4,5-tetrahydro-1H-3-benzazepine 



15 Sodium hydride (60% disp. in mineral oil, 150 mg. 3.66 mmol) was added to a stin-ed 
solution of 3-cyclobutyl-2,3.4.5-tetrahydro-1H-ben20[d]azepln-7-ol (E3) (530 mg. 2.43 
mmol) in dimethylformamide (10 ml) at 5 »C. After 0.5 hours a solution of 2-bromo-5-nitro- 
1.3-thiazole (1.0 g. 4.78 mmol) in dimethylformamide (5 ml) was added and the reaction 
mixture was allowed to warm to room temperature and stir for 2 hours. The reaction 

20 mixture was diluted with ethyl acetate and the organic layer was washed with water, brine, 
dried (sodium sulfate) and concentrated in vacuo. Purification by column chromatography 
eluting with a mixture of 0.880 ammonia:methanol:dlchloromethane (0.25:2.25:97.5) 
afforded the title compound (E21 Oa); MS (ES+) m/e 346 [M+H]+. 

25 Example 210 

A/-{2.[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benza2epln-7-yl)oxyl.1,3-thlazol-5- 
yl}acetamlde (E210) 



Iron powder (162 mg. 2.9 mmol) was added to a stirred solution of 3-cyclobutyl-7-[(5-nitro- 
30 1.3-thla2ol-2-yl)oxyI-2.3.4.5-tetrahydro-1H-3-ben2a2eplne (E210a) (162 mg. 0.47 mmol) in 
acetic acid (1 ml) and acetic anhydride (1 ml). The reaction mixture was stirred at 80 *C for 
16 hours then cooled and poured onto ice. The solution was basified to pH 8 (sodium 
bicarbonate) and the resulting mixture was extracted with ethyl acetate. The organic layer 
was washed with brine and dried (sodium sulfate). Concentration in vacuo and 
35 subsequent purification of the resulting residue by column chromatography eluting with a 
mixture of .880 ammonia: methanol: dichloromethane (0.3:2.7:97) afforded the title 
compound (E210). MS (ES+) m/e 358 [M+H]+. 



10 



(E210a) 
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Example 211 

3-Cyclobutyl-7-((5-nitro-2-thienyl)oxyl-2,3,4,5-tetrahydro-1 H-3-benzazepine (E211) 




A mixture of 2-bromo-5-nitrothiophene (478 mg, 2.3 mmol). 3-cyclobutyl-2.3,4,5-tetrahydro- 
5 1H-benzo[d]a2epin-7-ol (E3) (500 mg, 2.3 mmol) and potassium carbonate (765 mg, 5.5 
mmol) in dimethylformamide (10 ml) was stirred at 80 •'C for 16 hours. The reaction 
mixture was cooled, diluted with ethyl acetate and washed with water, brine and dried 
(sodium sulfate). Concentration in vacuo and purification of the resulting residue by column 
chromatography .880 ammonia: methanol: dichloromethane (1:8:300) afforded the title 
10 compound (E21 1 ); MS (ES+) m/e 345 [M+H]+. 

Example 212 

M-{5-[(3-Cyclobutyl-2,3,4,54etrahydro-1/f-3-benzazepin-7-yl)oxy]-2-thienyl}aceta 
(E212) 



15 




Example 212 (E212) was prepared from 3-cyclobutyl-7-[(5-nitro-2-thienyl)oxyl-2.3,4,5- 
tetrahydro-1H-3-benMzepine (E211) using an analogous method to that described for 
Example 210 (E210); MS (ES+) m/e 357 [M+H]+. 

20 Example 213a 

3-Cyctobutyi-7-{[6-(methyloxy)-3-pyridinyl]oxy}-2,3A5-tetrahydro-1H-3-benzazeplne 
(E213a) 

Title compound was prepared from 3-cyclobutyl-2,3,4,5-tetrahydro-1H-ben2o[d]a2epin-7-ol 
25 (E3) and 5-bromo-2-methoxypyridine using the protocol outlined for Example 128 (El 28); 
MS (ES+) m/e 325 [M+H]+. 

Example 213 

5-[(3-Cyclobutyl-2,3.4,5-tetrahydro-1 H-3-benzazepin-7-yl)oxy]-2(1 H)-pyridinone (E21 3) 



30 




3-Cyclobutyl-7-{t6-(methyloxy)-3-pyridinyl]oxy}-2.3.4.5-tetrahydro-1H-3-benzazepine 
(E213a) (69 mg. 0.21 mmol) was dissolved in a solution of ethanol saturated with hydrogen 
chloride (5 ml). The reaction mixture was stirred at reflux for 18 hours, cooled and 
concentrated in vacuo. Purification of the resulting residue by column chromatography 
35 eluting with a mixture of .880 ammonia: methanol: dichloromethane (1:9:90) afforded the 
title compound (E213). MS (ES+) m/e 311 [M+H]+. 
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Example 214 

H6-[(3-Cyclobutyl-2,3p4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-3-pyridinyl}^^ 
(E214) 



5 Example 214 (E214) was prepared from 3-cyclobutyl-2.3.4,5-tetrahydro-1H- 
benzo[d]azepin-7-ol (E3) and 1-(6-chloropyridin-3-yl)ethanone using the method described 
for Example 100 (El 00); MS (ES+) m/e 337 [M+H]+, 

Example 215 

1 0 3-Cyclobutyl-7K[5-(1 H-pyrazol-5-yl)-2-pyridinyl]oxy}-2,3 A5-tetrahydro-1 H*3- 
benzazepine (E215) 



A mixture of (2£)-1 -{6-[(3-cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)oxyl-3- 
pyridinyl}-3-(dimethyiamino)-2-propen-1-one (D53) (195 mg, 0.5 mmol) and hydrazine 

15 hydrate (0,4 ml) in methanol (3 ml) was heated at reflux for 24 hours. The reaction mixture 
was cooled and applied to a SCX ion exchange cartridge (Varian bond-elute, 10 g) and 
washed with methanol and then a mixture of .880 ammonia/ methanol (1:9). The combined 
basic fractions were concentrated in vacuo and the resulting residue purified by column 
chromatography eluting with a mixture of .880 ammonia:methanol: dichloromethane 

20 (1 :9:90) to afford the title compound (E21 5). MS (ES+) m/e 361 [M+H]+. 

Example 216 

3-Cyclobutyl-7-{[5-(5-methyl-1,3,4-oxadiazol-2-yl)-2-pyridinyl]oxy}-2,3,4,5-tetrahydro- 
1/f-3-benzazepine (E216) 



A mixture of triethylorthoacetate (3 ml) and 6-[(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-3-pyridlnecarbohydrazlde (D54) (185 mg, 0.52 mmol) was heated at 
reflux for 16 hours. The reaction mixture was concentrated and the resulting residue was 
purified by column chromatography eluting with a mixture of .880 ammonia: methanol: 
30 dichloromethane (0.1: 5: 95) to afford the title compound (E216). MS (ES+) m/e 377 
[M+H]+. 

Example 217 

1-{6-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H*3-benzazepin-7-yl)oxy]-3-pyridinyl}-2- 
35 pyrrolidinone (E217) 




o 
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A mixture of 3-cycIobutyl-7-[(5-iodo-2-pyridinyl)oxy]-2.3,4.5-tetrahydr<>1H-3-benzazepine 
(E207) (252 mg, 0.6 mmol). 2-pyrTolidinone (153 mg. 1.8 mmol), potassium carbonate (83 
mg. 0.6 mmol), copper powder (126 mg, 1.2 mmol) were heated in a microwave reactor at 
150 °C for 1 minute. The reaction mixture was diluted with 2-pyrrolidinone (1 g, 12 mmol) 
5 and heated for a further 20 minutes at 200 ""C. The reaction mixture was cooled and 
applied to a SCX ion exchange cartridge (Varian bond-elute, 10 g) and washed with 
methanol and then a mixture of .880 ammonia/ methanol. The combined basic fractions 
were concentrated in vacuo and the resulting residue purified by column chromatography 
eluting with a mixture of .880 ammonia: methanol: dichloromethane (1: 9: 90) to afford the 
10 title compound (E217). MS (ES+) m/e 378 [iVI+Hl+. 

Example 218 

1-{6-[(3-Cyclobutyi-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]<^-pyridinyl}-2 
piperidinone (E218) 



15 




Example 218 (E218) was prepared from 3-cyclobutyl-7-[(5-iodo-2-pyridinyl)oxy]-2.3,4.5- 
tetrahydro-1H-3-ben2a2epine (E207) and 2-piperidinone using the method described for 
Example 217 (E217) ; MS (ES+) m/e 392 [M+H]+. 

20 Example 219 

1-{6-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepln-7-yl)oxy]-3-pyridlnyl}^^ 
azetldlnone (E219) 




Cesium carbonate (678 mg, 1.04 mmol) was added to a solution of 2-azetidinone (308 mg, 
25 4.3 mmol) in dioxane (1 ml). The mixture was heated in a microwave reactor at 150 **C for 
1 minute then a mixture of 3-cyclobutyl-7-[(5-iodo-2-pyridlnyl)oxy]-2.3,4,5-tetrahydro-1H-3- 
benzazepine (E207) (294 mg. 0.7 mmol), frans-l ,2-diaminocyc!ohexane (0.02 ml) and 
copper (I) iodide (126 mg, 1.2 mmol) were added and the resulting mixture was heated in 
microwave reactor at 180 '^C for 1 hour. The reaction mixture was cooled and applied to a 
30 SCX cartridge (Varian bond-elute, 10 g) and washed with methanol and then a mixture of 
.880 ammonia: methanol (1:9). The combined basic fractions were concentrated in vacuo 
and the resulting residue purified by column chromatography (0.5: 2.5: 97.5) to afford the 
title compound (E219). MS (ES+) m/e 364 [M+H]+. 

35 Example 220 

3-{6-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-3-pyridinyl}-1,3- 
oxazolidin-2-one (E220) 
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Example 220 (E220) was prepared from 3-cycIobutyl-7-[(5-iodo-2-pyridinyl)oxy]-2.3.4,5- 
tetrahydro-1H-3-benzazepine (E207) and 1 ,3-oxazolidin-2-one using the method described 
for Example 219 (E219) ; MS (ES+) mie 380 [M+H]+. 

5 Example 221 

3-Cyclobutyl-7-{[5-(1 H-pyrazol-l -yl)-2-pyridinyl]oxy}-2,3,4,5-tetrahydro-1 H-3- 
benzazepine (E221) 



A mixture of 3-cyclobutyl-7-[(5-iodo-2-pyridinyl)oxy]-2,3,4,5-tetrahydro-1H-3-benzazepine 
10 (E207) (294 mg, 0.7 mmol), pyrazole (58 mg. 0.84 mmol), cesium carbonate (479 mg, 1.5 
mmol), copper (I) iodide (7 mg, 0.04 mmol) and 1,10 phenanthroline (13 mg, 0.07 mmol) in 
dioxane (2 ml) were heated in a microwave reactor at 180 ^'C for 20 minutes. The reaction 
mixture was diluted with ethyl acetate and washed with a saturated solution of ammonium 
chloride, water, brine and dried (magnesium sulfate). The organic layer was filtered, 
15 concentrated in vacuo and the resulting residue was purified by column chromatography 
eluting with a mixture of .880 ammonia: methanol: dichloromethane (0.5: 4.5: 95) to afford 
the title compound (E221); MS (ES+) m/e 361 [M+H1+. 

Example 222 

20 3-Cyclobutyl-7-{[5K3,5-dinriethyl-44soxazolyl)-2-pyridinyl]oxy}-2,3A5-t6trahydro-1H^ 
3-benzazepine (E222) 



A mixture of 3-cyclobutyl-7-[(5-iodo-2-pyridinyl)oxy]-2.3,4.5-tetrahydro-1H-3-benzazepine 
(E207) (252 mg. 0.6 mmol), 3,5 dimethyl-4-isoxazoyl boronic acid (168 mg, 1.2 mmol) and 

25 tetrakis(triphenylphosphine)palladium(0) in 2M sodium carbonate solution (5 ml) and 
ethylene glycol dimethyl ether (10 ml) was stirred at reflux for 14 hours. The reaction 
mixture was diluted with ethyl acetate and washed with a saturated solution of sodium 
bicarbonate, water, brine and dried (sodium sulfate). The organic layer was filtered, 
concentrated in vacuo and the resulting residue was purified by column chromatography 

30 eluting with a mixture of .880 ammonia: methanol: dichloromethane (0.5: 4.5: 95) to afford 
the title compound (E222); MS (ES+) m/e 390 [M+H1+. 

Example 223 

6-[(3-Cyclopentyl-2,3.4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-iV-methyl-3- 
35 pyridinecarboxamide (E223) 



A/-Methyl-6-(2.3.4,5-tetrahydro-1H-3-benzazepin-7-yloxy)-3-pyridinecarboxamide (D40) 
(150 mg, 0.5 mmol) was dissolved in 2.5% acetic acid in methanol (5 ml) and treated 

-68. 
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dropwise with cyclopentanone (0.09 ml, 1 mmol). The mixture was stirred for 30 minutes 
and then (polystyrylmethyl)trimethylammonium cyanoborohydride (2.04 mmol/g, 490 mg, 
0.1 mmol) was added. The reaction mixture was stin-ed at room temperature for 14 hours, 
applied to a SCX cartridge (Varian bond-elute, 10 g) and washed with methanol and then a 
mixture of .880 ammonia/ methanol. The combined basic fractions were concentrated in 
vacuo and the resulting residue purified by column chromatography eluting with a mixture 
of .880 ammonia: methanol: dichloromethane (0.25: 2.25 : 97.5) to afford the title 
compound (E223). MS (ES+) m/e 366 (M+HJ+. 

Example 224 

iV-Methyl-6-{[3-(2-methylcyclopentyl)-2,3.4,54etrahydro-1/M-benza2epin-7-yl]oxy>-3- 
pyridinecarboxamide (E224) 



Example 224 (E224) was prepared from A/-methyl-6-(2.3,4.5-tetrahydro-1H-3-benzazepin- 
7-yloxy)-3-pyridinecarboxamide (D40) and 2-methyl cyclopentanone using the method 
described for Example 223; MS (ES+) m/e 380 IM+H]+. 

Example 225 

6-[(3-Cyclobutyl-8-lodo-2.3,4,5-tetrahydro-1«-3-berwazepln-7-yl)oxy]-A/-methyl-3- 
pyridinecarboxamlde (E225) 



A/.Methyl-6-(8-lodo-2.3.4.5-tetrahydro-1H-3.ben2a2epin-7-yloxy)-3-pyridinecarboxamide 
(D43) (423 mg, 1.0 mmol) was dissolved in 2.5% acetic add in methanol (5 ml) and treated 
dropwise with cyclobutanone (0.11 ml. 1.5 mmol). The mixture was stin-ed for 30 minutes 
and then (polystyrylmethyl)trimethylammonium cyanoborohydride (2.0 mmol/g, 1g. 2 mmol) 
was added. The reaction mixture was stirred at room temperature for 18 hours, applied to 
a SCX Ion exchange cartridge (Varian bond-elute. 10 g) and washed with methanol and 
then a mixture of .880 ammonla:methanol (1:9). The combined basic fractions were 
concentrated in vacuo and the resulting residue purified by column chromatography eluting 
with a mixture of .880 ammonia: methanol: dichloromethane (0.5: 2.25: 97.5) to afford the 
title compound (E225). MS (ES+) m/e 478 [M+HJ+. 

Example 226 

3-Cyclobutyl-7-lodo-8-[(phenylmethyl)oxyl-2,3,4,5-tetrahydro-1H-3-benza2eplne 
(E226) 
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Example 226 (E226) was prepared from 7-iodo-8-[(phenylmethyl)oxy]-2,3,4.5-tetrahydro- 
1H-3-benzazepine (D45) and cyclobutanone using the method described for Example 225 
(E225); MS (ES+) m/e 434 [M+H]+. 

S Example 227 

3-Cyclobutyl-7-{[6-methyl-4-(methyloxy)-2-quinolinyl]oxy}-2.3,4,5-tetrahydro-1H-3- 
benzazeplne (E227) 




A mixture of 3-cyclobutyl-2,3,4.5-tetrahydro-1H-benzo[d]azepin-7-ol (E3) (58mg. 0.267 
10 mmol), 2-chloro-6-methyl-4-(methyloxy)quinoline (WO 99/55677) (56mg, 0.027mmol) and 
cesium carbonate (260 mg, 0.801 mmol) In dry DMF (3 ml) was heated at 150 ""C for 2x30 
mins. (300W) in a microwave reactor. The cooled reaction mixture was partitioned between 
ethyl acetate (3x20ml) and water (30ml). The combined organic layers were washed with 
brine (2x30ml), dried (Na2S04), filtered and concentrated in vacuo. Purification of the 
15 resulting residue by column chromatography on silica gel. eluting with a mixture of .880 
ammonia: methanol: dichloromethane (0.5:4.5 :95) to afford the title compound (E227); MS 
(ES+) m/e 389 [M+H]+. 

Examples 228-230 

20 Examples 228-230 (E228-E230) were prepared from 3-cyclobutyl-2,3.4.5-tetrahydro-1 H- 
benzo[d]azepin-7-ol (E3) and the appropriate aromatic halide indicated in the table using an 
analogous method to that described for Example 227: 



Example 


Aromatic 
chloride 


LC/MS 
(M+H+) 


3-Cyclobutyl-7-{[4-(methyloxy)-1,7-naphthyridin-2- 

yl]oxy}-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E228) 


2-Chloro-4- 
(methyloxy)-l ,7- 
naphthyridine 


376 


3-Cyclobutyl-7-(1,5-naphthyridin-2-yloxy)-2,3,4,5- 
tetrahydro-IH-S-benzazepine (E229) 


2-Bromo-1,5- 

naphthyridine 

(J.W.Henk. 

J.Org.Chem., 

1982.47(9).1673- 

1677) 


346 
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A/-l7-rr3-Cvrlohutvl-P ^ A «>-tPtrahvrirn-1 W-'^- 






bGnzazpnin-7-vnox\/l-fi-mpthvl-1 8-nanhth\/ririin-9- 








napninynain-^- 






yl)acetamide (S. 


417 




Carboni, Gazz. 




Chim. Ital., 1966, 






96(11), 1456- 






1469) 





Example 231 

Dimethyl 6-[(3-cyclobutyl*2.3 A5-tetrahydro-1 H-3-benzazepin-7-yl)oxy]-2,3- 
pyridinedicarboxylate (E231) 



5 

A mixture of 3-cyclobutyl-2.3,4.5-tetrahydro-1H-benzo[dla2epin-7-ol (E3) (1.5g), dimethyl 6- 
chloro-2.3-pyridinedicarboxylate (1.58g; Kenji Nilyama et al. Bioorg. Med. Chem Lett. 12, 
21, 2002, 3041-3054) and cesium carbonate (4.4g) in dry DMF(30ml) was heated at 80 X 
for 3h. The cooled mixture was partitioned between water (20ml) and ethyl acetate 
10 (3x1 00ml), the combined organic extracts were washed with brine (2x100ml) and dried (Na. 
2SO4). The solvent was evaporated to give an oil which was purified by column 
chromatography eluting with a mixture of .880 ammoniarmethanol: dichloromethane 
(0.5:4,5 :95) to afford the title compound (E231);MS (ES+) m/e 41 1 [M+H]+. 

IS Example 232 

Disodlum 6-[(3-cyclobutyl-2,3 A5-tetrahydro-1 //-3-benzaz6pin-7-yl)oxy]-2,3- 
pyridlnedicarboxylate (E232) 




Sodium hydroxide (0.66g) In water (3ml) was added to a solution of dimethyl 6-[(3- 
20 cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepln-7-yl)oxy]-2,3-pyridinedicarboxylate (E231 ) 
(1.69g, 4.12mmol) in ethanol (20ml) at room temperature. The mixture was vigorously 
stirred at room temperature for 4h and the resulting precipitate filtered off to give the title 
compound as a colouriess solid (E232); MS (ES+) m/e 383 [M+H]"^. 

25 Example 233 
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2-[(3-CyclobutyI-2,3,4,5-tetrahydro-1H-3-benzazepln-7-yl)oxyl-5H-pyrrolo[3,4- 
b]pyrldine-5,7(6H)<iione (E233) 




o 



A suspension of disodium 6-[(3-cyclobutyl-2,3.4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]- 
5 2,3-pyridinedicarboxylate (E232) (0.2g. 0.52mmol) in acetic anhydride (2ml) was stirred and 
heated at 120 ^'C for 20 mins. The cooled mixture was concentrated in vacuo and 
acetamide (0.1g) added to the residue and the mixture heated at 160 ''C for O.Sh. The 
cooled mixture was then purified by column chromatography eluting with a mixture of ,880 
ammoniaimethanol: dichloromethane (0.5:4.5 :95). The resulting pale yellow solid was 
10 triturated with ether (5ml) and filtered to give the title compound (E233); MS (ES+) m/e 364 
[M+H1+. 

Example 234 

2-[(3-CycIobutyI-2,3,4,5-tetrahydro-1H-3-benzazepln-7-yl)oxy)-7-hydroxy-6,7-dihydro- 
1 5 5H-pyrrolo[3,4-lilpyrIdln-5-one (E234) 



Magnesium perchlorate (0.89g) was added to a solution of 2-[(3-cyclobutyl-2,3,4,5- 
tetrahydro-1H-3-benzazepin-7-yl)oxyl-5H-pyrrolo[3,4-5]pyridine-5,7(6H)-dione (E233) 
(0.72g. 1.98mmol) in a mixture of chloroform rmethanol (1:1; 20ml) at 0 X under argon. 

20 Sodium borohydride (1 13mg) was added and the mixture stirred at for O.Sh. The mixture 
was adjusted to pH 2 with HCI (2M). stin-ed for an additional 0.5h, then taken to pH1 1 with 
sodium hydroxide (2N). The mixture was then extracted with dichloromethane and the 
combined organic extracts dried (Na2S04) and evaporated. The residue was purified by 
column chromatography eluting with a mixture of .880 ammonia:methanol: 

25 dichloromethane (1 :9 :90) to afford the title compound (E234); MS (ES+) m/e 366 [M+H1+. 

Example 235 

2-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepln-7-yl)oxyl-6,7-dihydro-5H- 
pyrrolo[3,4-b]pyridin-5-one (E235) 



A mixture of 2-[(3-cyclobutyl-2,3,4.5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-7-hydroxy-6,7- 
dihydro-5H-pyrrolo[3,4-b]pyridin-5-one (E234) (90mg, 0.25mmol) and triethylsilane (0.1ml) 




30 
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in trifluoroacetic acid (0.1ml) was vigorously stirred at room temperature for 1h. The mixture 
was cx5ncentrated in vacuo and the residue purified by column chromatography eluting with 
a mixture of .880 ammoniaimethanol: dichloromethane (1:9 :90); MS (ES+) m/e 350 
[M+H]+. 

Example 236 

6-I(3-Cyclobutyl-2,3A5-tetrahydro-1H-3-ben2a2epln-7-yl)oxyl-3-pyrldlnamine (E236) 




3-Cyclobutyl-7-[(5-nitro-2-pyridinyl)oxy]-2,3,4.5-tetrahydro-1 H-S-benzazepine (E208) (1 00 
mg. 0.29mmol) was dissolved in ethanol (10 ml). Palladium (20 mg, 10% on charcoal 
paste) was added and the reaction mixture was stinred at room temperature under 
hydrogen (1 atmosphere) for 12 hours. The reaction mixture was filtered through celite 
and the filtrate concentrated in vacuo to afford the title compound (E236); MS (ES+) m/e 
310[M+H]+. 

Example 237 

Morpholine-4-carboxylic acld[6-(3-cyclobutyl-2,3A5-tetrahydro-1H-benzo[d]azepln-7 
yloxy-pyridin-3-yl-amide (E237) 




Morpholine-4-carbonyl chloride (0.15 ml, 1.38 mmol) was added to a stinred solution of 6- 
[(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-3-pyridinamine (E236) (77 mg. 
0.25 mmol) and triethylamine (0.04 ml, 0.30 mmol) in dichloromethane (5 ml) at 0 ^C. The 
reaction mixture was warmed to room temperature and allowed to stir for 24 hours. The 
reaction mixture was applied to a SCX ion exchange cartridge (Varian bond-elute, 5 g) and 
washed with methanol and then a mixture of .880 ammoniaimethanol (1:9). The combined 
basic fractions were concentrated in vacuo and the resulting residue purified by column 
chromatography eluting with a mixture of .880 ammoniaimethanol: dichloromethane 
(0.5:4.5:95) to afford the title compound; MS (ES+) m/e 423 [M+H]+. 



Examples 238 - 240 

Examples 238-240 were prepared from 6-[(3-cyclobutyl-2,3,4.5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-3-pyridinamine (E236) and the appropriate carbonyl chloride or acid 
chloride indicated in the table using an analogous method to that described for Example 
237 (E237): 



Example 


Carbonyl Chloride / Acid 
Chloride 


LC/MS (M+H+) 


Piperidine-1-carboxylic acid[6- 


Piperidine-1 -carbonyl 


421 
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(3-cyclobutyl-2,3,4,5-tetrahydro- 
1 H-benzo[d]azepin-7-yloxy- 
pyridin-3-yl]-amide (E238) 


chloride 




Pyrrolidine-1-carboxylic acid[6- 
(3-cyclobutyl-2,3,4,5-tetrahydro- 
J rT-Denzo[aja2epin-7-yioxy}- 
pyridin-3-yl]-amide (E239) 


Pyrrolidine-1 -carbonyl 
chloride 


407 


A/-[6-{3-Cydobutyl-2,3.4.5- 
tetrahydro-1 H-benzo[d]azepin- 
7-yloxy)-pyridin-3-yl] 
isobutyramide (E240) 


Isobutyryl chloride 


380 



Example 241 

Tetrahydro-pyran-4-carboxylic acid [6-(3-cyclobutyl-2,3A5-tetrahydro-1 H- 
benzo[d]azepin-7-yloxy)-pyridin-3-yl]-annide (E241 ) 

5 




Tetrahydro-pyran-4-carboxylic acid (252 mg, 1.94 mmol), 1 -hydroxy benzotriazole hydrate 
(262 mg, 1.94 mmol) and N-cyclohexylcarbodiimide N'-methyl polystyrene (1.7 mmol/g. 2.3 

10 g, 3.88 mmol) were stirred at room temperature in dichloromethane (10 ml) for 15 minutes. 
6-t(3-Cyclobuty!-2.3,4.5-tetrahydro-1 H-3-benzazepin-7-yl)oxy]-3-pyridinamine (E236) (300 
mg. 0.97 mmol) was added and stirring continued for 16 hours. The reaction mixture was 
applied to a SCX ion exchange cartridge (Varian bond-elute, 5 g) and washed with 
methanol and then a mixture of .880 ammonia/methanoL The combined basic fractions 

IS were concentrated in vacuo and the resulting residue was purified by column 

chromatography eluting with a mixture of .880 ammonia:methanol: dichloromethane 
(0.5:4.5:95) to afford the title product (E241 ); MS (ES+) m/e 422 [M+H]+. 

Example 242 

20 3-CyclobutyN7-[5-(4,6-dimethoxy-pyrlmldin-2-yl)-pyridln-2-yloxy]-2,3,4p5-tetrahydro-1 
H-benzo[d]azepine (E242) 




3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ol (E3) (125mg, 0.58mmol), 2-(6- 
chloro-pyridin-3-yl)-4,6-dimethoxy-pyrimidine (145mg, 0.58mmol), calcium carbonate 
25 (720mg, 2.2mmol) and dimethylfonmamide (4ml) were heated in a microwave reactor at 
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180*c for 900 seconds at 300W. The mixture was diluted with ethyl acetate, washed with 
water, then brine and dried over sodium sulphate. The residue was purified by column 
chromatography eluting with a mixture of .880 ammonia:methanol:dichloromethane 
(0.2:1 .8:98) to afford the title product. MS (ES+) m/e 433 [M+H]+. 

Examples 243-249 

Examples 243-249 (E243-E249) were prepared from 3-cyclobutyl-2,3,4.5-tetrahydro-1H- 
benzo[d]a2epin-7-ol (E3) and the aryl chloride indicated in the table using an analogous 
method to that described for Example 242 (E242). 



Example 


Aryl Chloride 


LC/MS (M+H^l 


3-Cyclobutyl-7-[5-(4- 
methanesulfonyl-phenyl)- 
py razi n e-2-y loxy )-2 ,3,4,5- 
tetrahydro-1 H-benzo[d]azepine 
(E243) 


2-(6-Chloro-pyridin-3-yl)-5- 
methanesulfonyl-pyrazine 


450 


N-{4-[5-(3-Cyclobuty|.2,3,4,5- 

tetrahydro-1 H-benzo[d]azepin- 

7-yloxy)-pyrazin-2-yl]-phenyl}- 

acetamide 

(E244) 


N-[4-(5-Chloro-pyrazin-2- 
yl)-phenyl]-acetamide 


429 


3-Cyclobutyl-7-(3,5-dimethyl- 
pyridin-2-yloxy)-2.3,4.5- 
tetrahydro-1 H-benzo[d]azepine 
(E245) 


2-Chloro-3,5-dimethyl- 
pyridine 


323 


3- CycIobutyl-7-[5-(morpholine- 

4- sulfonyl)-pyridin-2-yloxy]- 
2,3,4,5-tetrahydro-1H- 
benzo[d]azepine 

(E246) 


4-(6-Chloro-pyridine-3- 
sulfonyO-morpholine 


444 


3-Cyclobutyl-7-(2-methyl- 

furo[2.3-c]pyridin-7-yIoxy)- 

2.3,4.5-tetrahydro-1H- 

benzo[d]azeptne 

(E247) 


7-Chloro-2-methyl-furo[2,3- 
c]pyridine 


349 


2-(3-Cyclobutyl-2.3.4,5- 
tetrahydro-1 H-benzo[d]azepin- 
7-yloxy)-4-ethoxy-nicotinonitrile 
(E248) 


2-Chloro-4-ethoxy- 
nicotinonitrile 


364 


6-(3-Cyclobutyl-2,3.4,5- 
tetrahvdro-1 1 H-benzo[dl 


6-Ch!oro-2-methyl- 
nicotinonitrile 


334 
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azepin-7-yloxy)-2-methyl- 
nicxstinonitrile 

(E249) I 

Example 250 

1-{6-[(3-Cyclobutyl-2.3.4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-3*pyridinyl^^^ 
methyl-2-pyrrolidinone (E250) 



5 




3-Cyclobutyl-7-[(5-iodo-2-pyridinyl)oxy]-2.3.4.5-tetrahydro-1H-3-benza2epine (E207) (294 
mg, 0,7 mmol) 1,10 phenanthroline (38 mg, 0.2 mmol). 5-methyl-2-pyrrolidinone (139 mg 
1.4 mmol) were dissolved in dioxane (2ml). Copper(l) Iodide (39 mg, 0.2 mmol) and 
caesium carbonate (479 mg, 1 .5 mmol) were added and the mixture heated in a microwave 
10 reactor at 175''C for 15 minutes. The mixture was cooled and filtered through celite, 
washing through with dichloromethane. The filtrate was concentrated in vacuo and the 
crude material purified by column chromatography, eluting with dichloromethane through to 
a mixture of .880 ammonia:methanol:dichloromethane (1:9:90) to afford the title compound 
(137 mg): MS (ES+) m/e 392 [M+H]"^. 

15 

Example 251 

1-{6-[(3-Cyc!obutyl-2,3,4,5-tetrahydro-1H-3-benzazepln-7-yl)oxy]-3-pyrldlnyl}-3* 
methyl-2-lmidazolldine (E251) 




20 3-Cyclobutyl-7-t(5-iodo-2-pyridinyl)oxy]-2,3,4,5-tetrahydro-1 H-S-benzazepine (E207) (294 
mg 0.7 mmol). 1-methyl-2-imidazolidinone (90 mg, 0.9 mmol) caesium carbonate (364 mg 
1 .1 mmol) xantphos (12 mg, 0.02 mmol), were suspended in toluene (10 ml). 
tris(dibenzylideneacetone)dipalladium(0) (6 mg, 0.007 mmol) was added and the mixture 
heated at reflux overnight. The reaction was then applied directly on to SCX ion exchange 

25 cartridge (Varian. 5g) and washed with methanol then a mixture of .880 ammonia:methanol 
(1 :9). The basic fractions were reduced and the crude material purified by automated 
reverse phase chromatography to afford the title product (104 mg); MS (ES+) m/e 393 
[M+H]+. 

30 Example 252 

(4/?)-1-{6-[(3-Cyclobutyl-2,3A5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-3-pyrldinyl^^ 
hydroxy-2-pyrrolidlnone (E252) 
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HO 

Example 252 (E252) was prepared from 3-cyclobutyl-7-K5-iodo-2-pyrldinyl)oxy]-2,3,4,5- 
tetrahydro-1H-3-benzazepine (E207) and (4R)-4-{[(1,1-dimethylethyl)(dimethyl)silylloxyh2- 
pyrrolidinone (Tetrahedron, 2000. 56(39), 7705-7713) using the method described in 
5 E251 : MS (ES+) m/e 394 [M+H1+. 

Example 253 

iV-Methyi-6-{[3-(3-methylcyclopentyi)-2,3,4,5-tetrahydro-1H-3-benzazepln-7-ylloxy}-3- 
pyridinecarboxamide (E253) 

10 




Example 253 (E253) was prepared from /V-Methyl-6-(2,3.4.5-tetrahydro-1H-3-ben2azepin- 
7-yloxy)-3-pyridinecarboxamide (D40) and 3-methyl cyclopentanone using the method 
described for Example 223; MS (ES+) m/e 380 [M+H1+. 

15 

Example 254 

5-[(3-Cyclopentyl-2,3,4,5-tetrahydro-1//-3-benzazepin-7-yl)oxy]-A/-methyl-2- 
pyrazlnecarboxamlde (E254) 

20 Example 254 (E254) was prepared from A/-methyl-5-(2,3,4,5-tetrahydro-1H-3-ben2azepin- 
7-yloxy)-2-pyrazinecarboxamide (D49) and cyclopentanone using the method described for 
Example 223; MS (ES+) m/e 367 [M+H]+. 

Example 255 

25 /V-Methyl-5-{[3*(3-methylcyclopentyl)-2,3A5-tetrahydro-1H-3-benzazepin-7-yl]oxy}-2- 
pyrazinecarboxamide (E25S) 

o 

Example 255 (E255) was prepared from A/-methyl-5-(2,3,4,5-tetrahydro-1H-3-benzazepin- 
7-yloxy)-2-pyrazinecarboxamide (D49) and 3-methyl cyclopentanone using the method 
30 described for Example 223; MS (ES+) m/e 381 [M+H]+. 

Example 256 
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15 



M3-[(3-Cyclobutyl-2.3A5-tetrahydro.1H^-benzazepin.7.yl)oxyh2-pyrazta^^^^ 
pyrrolidinone (E256) 




3-Cyclobutyl-2.3.4.5-tetrahydro.1H-benzo[dlazepin-7-ol (E3) (103 mg. 0.47 mmol) was 
dissolved in dry dimethylformamlde (3 ml), cooled to 0 -C and treated with sod.um hydnde 
(60 % in mineral oil. 20 mg. 0.49 mmol). The mixture was allowed to wami to room 
temperature over 40 minutes. A solution of 1-(3-chloro-2.pyrazinyl)-2-pyrrol.d.none (D46) 
(103 mg. 0.52 mmol) in dry dimethylfomiamide (1 ml) was added and the mixture stirred at 
room temperature for 2 hours and heated at 80 "C for 2.5 hours. The mixture was allowed 
to cool to room temperature and applied to a SCX column and washed with methanol then 
a mixture of .880 ammonia/methanol (1 :9). The basic fractions were combined and 
concentrated in vacuo and resulting residue was purified by column chromatography 
eluting with a mixture of .880 ammonia: methanol: dichloromethane (0.2: 1 .8: 98) to afford 
the title compound (86 mg): MS (ES+) m/e 379 IM+H1+. 

7![(5!cWoro-2.pyrazl^ 




3-Cyclobutyl-2.3.4.5-tetrahydro-1H-benzo[dlazepin-7-ol (E3) (184 mg. 0.85 mmol) was 
20 dissolved in dry dimethyiformamide (3 ml), cooled to 0 «C and treated with sodium hydnde 
(60 % in mineral oil. 36 mg. 0.89 mmol). The mixture was allowed to warm to room 
temperature over 30 minutes. A solution of 2.5-dichloropyrazlne (D47) (139 mg. 0.94 mmol) 
In dry dimethylformamlde (1 ml) was added and the mixture stirred at room temperature for 
5 hours. The mixture was applied to a SCX column and washed with methanol then a 
25 mixture of .880 ammonia/methanol (1:9). The basic fractions were 

concentrated in vacuo to afford the title compound (268 mg): MS (ES+) m/e 330 [M+H] . 



Example 258 ^ . „ - 

1K5-[(3-Cyclobuty|.2,3,4.5-tetrahydro-1H-3-benzazepln-7-yl)oxy]-2-pyrazlnyl}-2- 

30 pyrrolidinone (E258) ^ 

7-[(5-Chloro-2-pyrazinyl)oxy]-3-cyclobuty!-2.3.4.5-tetrahydro-1H-3-benzazepine (E257) 
(132 mg 0 40 mmol), pyrrolidinone (0.06 ml. 0.80 mmol). potassium carbonate (200 mg. 
1 45 mmol). copper (1) iodide (23 mg. 0.12 mmol) and N.N'-dimethylethylenediamine (0.01 
35 ml. 0.12 mmol) were added together in dry dioxane (3 ml) and heated In a microwave 
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reactor at 175 for 30 minutes. The mixture was diluted with methanol and applied to a 
sex column and washed with methanol then a mixture of .880 ammonia/methanol (1:9). 
The basic fractions were combined and concentrated in vacuo and the resulting residue 
was purified by column chromatography eluting with a mixture of .880 ammonia: methanol: 
5 dichloromethane (0.2: 1.8: 98) to afford the title compound (64 mg); MS (ES+) m/e 379 
[M+H]+. 

Example 259 

7-[(5-Bromo-2-pyrazinyl)oxy]-3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepine (E259) 



The title compound was prepared from 3-Cyclobutyl-2,3,4,5-tetrahydro-1H-ben2o[d]azepin- 
7-ol (E3) and 2,5-dibromopyrazine (D48) using the method of Example 257 (E257); MS 
(ES+) m/e 375 [M+H1+. 

IS Example 260 

3-^5-[(3-Cyclobutyl-2,3,4,5*tetrahydro-1H-3-benzazepin-7-yl)oxy]-2-pyrazinyl}-1,3- 
oxazolidin-2-one (E260) 



The title compound was prepared from 7-l(5-bromo-2-pyra2lnyl)oxy]-3-cyclobutyl-2,3,4,5- 
20 tetrahydro-IH-S-benzazepine (E259) and oxazolidinone using the method of Example 258 
(E258); MS (ES+) m/e 381 IM+H]+. 

Example 261 

3-Cyclobutyl-7-[5-(1,lHlioxo-2-isothiazolidin-2-yl)*pyridin-2-yloxy]-2,3p4,54^^ 
25 1H-3-benzazeplne (E261) 



3-Cyclobutyl-7-[(5-iodo-2-pyridinyl)oxy]-2.3.4,5-tetrahydro-1 H-3-benzazepine (E207) (200 
mg, 0.48 mmol), isothiazolidine 1,1-dioxide (116 mg, 0.96 mmol), (Evans. Brian J.; 

30 Takahashi Doi. Joyce; Musker, W. Kenneth; J.Org.Chem.; 55; 9; 1990; 2580-2586) 

potassium carbonate (238 mg, 1.73 mmol), copper (I) iodide (27 mg. 0.14 mmol) and N,N- 
dimethylethylenediamine (0.02 ml, 0.14 mmol) were added together in dry dioxane (3 ml) 
and heated in a microwave reactor at 140 ""C for 20 minutes. The mixture was diluted with 
methanol and applied to a SCX column eluting with methanol and then a mixture of .880 

35 ammonia/methanol (1:9). The basic fractions were combined and concentrated in vacuo. 



10 





o 
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The resulting residue was purified by column chromatography eluting with a mixture of .880 
ammonia: methanol: dichloromethane (0.5: 4.5: 95) to afford the title compound (145 mg); 
MS (ES+) m/e 414 [M+H]+. 

S Example 262 

1-{6-[(3-Cyclobutyl-2,3,4,54etrahydro-1H*3-benzazepin-7-yl)oxy]-3-pyridinyl}-2- 
imidazolidinone (E262) 



The title compound was prepared from 3-cyclobutyl-7-[(5-iodo-2-pyridinyl)oxyl-2.3,4,5- 
10 tetrahydro-1H-3-benzazepine (E207) and 2-imidazolidinone using the method of Example 
261; MS (ES+) m/e 379 [M+H1+. 

Example 263 

5-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin*7-yl)oxy]-2-pyrazinecarboxamide 
IS (E263) 



5-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-2-pyrazinecarboxyllc acid 
(El 23a) (168 mg, 0.47 mmol) was dissolved In dry dimethylformamide (5 ml), treated with 
1,1 -carbonyldiimidazole (230 mg. 1.42 mmol) and the resulting mixture stirred at room 
20 temperature for 1.5 hours. The mixture was treated with .880 ammonia (0.14 ml. 2.84 
mmol) and stirred for 4 hours. The reaction mixture was concentrated in vacuo and the 
resulting residue purified by column chromatography eluting with a mixture of (0.5:4.5:95) 
to afford the title compound; MS (ES+) m/e 339 [M+H]^. 

25 Example 264 

4-I(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepln-7-yl)oxy]-W-methyl-3- 
(methyloxy)benzamide (E264) 



Step 1: 1,1-Dimethylethyl 7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1 ,2,4,5- 
30 tetrahydro-3H-3-benzazepine-3-carboxylate 

1 , 1 -Dimethylethyl 7-{[(trifluoromethyl)sulfonyl]oxy}-1 ,2,4,5-tetrahydro-3H-3-benzazepine-3- 
carboxylate (2.0 g, 5.06 mmol) (Bioorg.Med.Chem.Lett.; 10; 22; 2000; 2553-2556), 
bis(pinacolato)diboron (1.41 g, 5.57 mmol), 1,V 




o 
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bis(diphenylphosphino)feiTocenedichloropalladium (II) complex (0.22 g, 0.30 mmol), 1.1'- 
bis(diphenylphosphino)feiTOcene (0.17 g, 0.30 mmol) and potassium acetate (1.49 g. 15.2 
mmol) were added together in dry dioxane and the resulting mixture heated at 80 "C for 3 
hours. The mixture was allowed to cool to room temperature, diluted with ethyl acetate and 
5 washed with water and brine. The organic portion was dried under magnesium sulfate and 
evaporated in vacuo. The resulting residue was purified by column chromatography eluting 
with a mixture of ethyl acetaterpentane (1:9) to afford the title compound (1.60 g); MS (ES+) 
m/e 274 ((M+H) - COa'Bu]^. 

Step 2: (3-{[(1.1-Dimethylethyl)oxy]carbonyl}-2,3,4,5-tetrahydro-1H-3-benzazepin-7- 
10 yl)boronic acid 

1 , 1 -Dimethylethyl 7-(4.4,5.5-tetramethyl-1 .3.2-dloxaborolan-2-yl)-1 ,2.4,5-tetrahydro-3H-3- 
benzazepine-3-carboxylate (E264, Step 1) (1.60 g. 4.29 mmol) was dissolved in acetone 
(25 ml), treated with sodium periodate (2.75 g, 12.9 mmol), ammonium acetate (0.73 g, 
9.44 mmol) and water (25 ml) and the resulting mixture was stin-ed for 18 hours at room 
15 temperature. The acetone was removed by evaporation in vacuo and the remaining water 
layer was extracted with ethyl acetate and dichloromethane. The organic layers were 
combined, dried under magnesium sulfate and evaporated in vacuo to give the title 
compound (1.06 g); MS (ES+) m/e 192 [(M+H) - C02*Bu]+. 

Step 3: 1.1 -Dimethylethyl 7-({2-(methyloxy)-4-[(methyloxy)carbonyl]phenyl}oxy)- 
20 1 ,2,4,5-tetrahydro-3/y-3-benzazepi ne-3-carboxylate 

(3-{[(1 , 1 -Dimethylethyl)oxy]cari5onyl}-2.3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)boronic acid 
(E264. Step 2) (500 mg. 1.72 mmol) was dissolved in dry dichloromethane (15 ml) and 
treated sequentially with methyl vanillate (313 mg, 1.72 mmol), molecular sieves (4A, 1 .0 
g). copper acetate (467 mg, 2.58 mmol) and triethylamine (1.20 ml, 8.60 mmol) and the 

25 resulting mixture was stin-ed at room temperature for 18 hours. The mixture was diluted 
with dichloromethane. filtered through celite and evaporated in vacuo. The residue was 
dissolved in ethyl acetate and washed with saturated sodium bicarbonate solution. The 
organic portion was dried under magnesium sulfate and evaporated in vacuo. The resulting 
residue was purified by column chromatography eluting with a mixture of (0.1:9.9) to afford 

30 the title compound (240 mg). MS (ES+) m/e 328 [(M+H) - COzBu]*. 

Step 4:4-[(3-{[(1.1-Dlm6thylethyl)oxy]carbonyl)-2,3,4,5-tetrahydro-1H-3-ben2azepin-7- 
yl)oxy]-3-(methyloxy)benzoic acid 

1 ,1-Dimethylethyl 7-({2-(methyloxy)-4-[(methyloxy)carbonyl]phenyl}oxy)-1 ,2.4,5-tetrahydro- 
3H-3-benzazepine-3-carboxylate (E264, Step 3) (240 mg, 0.56 mmol) was dissolved in 
35 ethanol (2 ml), treated with 2M sodium hydroxide (1 ml) and the resulting mixture was 

stin-ed for 1.5 hours. The mixture was acidified with 2M hydrochloric acid and extracted with 
ethyl acetate. The ethyl acetate layers were combined, dried under magnesium sulfate and 
evaporated in vacuo to afford the title compound (0.15 g); MS (ES+) m/e 314 [(M+H) - 
COa'Bu]*. 

40 Step 5: 1 .1-Dimethylethyl 7-{(4-I(methylamino)carbonyl]-2-(methyloxy)phenyl]oxy>- 
1.2,4,54etrahydro-3H-3-benzazepine-3-carboxylate 
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4-I(3-{[(1 .1 -Dimethylethyl)oxy]carbonyl}-2.3.4.5-tetrahydro-1 H-3-benzazepin-7-yl)o)cyl.3- 
(methyloxy)benzoic acid (E264. Step 4) (145 mg, 0,35 mmol) was dissolved in dry 
dimethylformamide (5 ml), treated with 1,1'-carbonyldiimidazole (85 mg, 0.53 mmol) and 
the resulting mixture stirred at room temperature for 3 hours. The mixture was treated with 
5 methylamlne (0.53 ml, 1 .05 mmol, 2M in THF) and stirred for 4 hours. The reaction mixture 
was concentrated in vacuo and the resulting residue purified by column chromatography 
(1:1 ethyl acetateipentane) to afford the title compound (0.10 g); MS (ES+) m/e 327 [(M+H) 
- COz^Bu]-^. 

Step 6: A/-Methyl-3-(methyloxy)-4-(2.3,4.5-tetrahydro-1H-3-benzazepln-7- 
10 yloxy)benzamide 

1 ,1-Dimethylethyl 7-{[4-[(methylamino)carbonyl]-2-(methyloxy)phenyl]oxy}-1 ,2,4,5- 
tetrahydro-3H-3-benzazepine-3-carboxylate (E264, Step 5) (100 mg, 0.23 mmol) was 
dissolved in dry dichloromethane (2 ml), treated with trifluoroacetic acid (1 ml) and the 
resulting mixture was stirred at room temperature for 2 hours. The solvent was removed in 
15 vacuo and the residue dissolved in methanol and applied to a SCX column eluting with 
methanol and then a mixture of .880 ammoniaimethanol (1:9). The basic fractions were 
combined and concentrated in vacuo to afford the title compound (78 mg); MS (ES+) m/e 
327 [M+H1+. 

Step 7: 4-[(3-Cyclobutyl*2,3A5-tetrahydro-1H-3-benzazepIn-7-yl)oxy]-f/-methyl-3- 

20 (methyloxy)benzamide 

/N/-Methyl-3-(methyloxy)-4-(2.3.4,5-tetrahydro-1H-3-benzazepin-7-yloxy)benzamide (E264. 
Step 6) (78 mg, 0.24 mmol) was dissolved in dry dichloromethane (5 ml), treated with 
cyctobutanone (0.04 ml, 0.48 mmol) and acetic acid (1 drop) and the resulting mixture 
stirred for 15 minutes. Sodium triacetoxyborohydride (102 mg, 0.48 mmol) was added and 

25 the mixture stirred for 30 minutes. The mixture was diluted with methanol and applied to a 
SCX column eluting with methanol and then a mixture of .880 ammonia/methanol (1:9). 
The basic fractions were combined and concentrated in vacuo. The resulting residue was 
purified by column chromatography eluting with a mixture of ammonia: methanol: 
dichloromethane (0.5: 4.5: 95 .880) to afford the title compound (20 mg); MS (ES+) m/e 381 

30 IM+H]-^. 

Example 265 

2-[(3-Cyclobutyl-2,3,4,5-tetrahydro*1H-3-benzazepin-7-yl)oxy]benzonitrile (E265) 



35 3-Cyclobutyl-2.3,4.5-tetrahydro-1H-benzo[d]azepin-7-ol (E3) (300 mg, 1.38 mmol) was 
dissolved in pyridine (10 ml), cooled in an ice bath and treated with sodium hydride (60 % 
in mineral oil) (66 mg, 1.66 mmol) under argon. The resulting mixture was stirred for 5 
minutes, treated with copper (I) bromide (277 mg, 1.93 mmol) and allowed to warm to room 
temperature over 30 minutes. A solution of 2-iodobenzonitrile (948 mg, 4.14 mmol) in 




N 
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pyridine (2 ml) was added and the mixture heated under reflux for 2.5 hours. The mixture 
was allowed to cool to room temperature and the solvent removed in vacuo. The resulting 
residue was purified by column chromatography eluting v^th a mixture of ammonia: 
methanol: dichloromethane (0.2: 1.8: 98) to afford the title compound (180 mg); MS (ES+) 
5 m/e319[M+H]+ 

Example 266 

3-[(3-Cyclobutyl-2,3.4,5-tetrahydro.1H-3-benzazepin-7-yl)oxy]-Af.methyM- 
(methyloxy)benzamide (E266) 




Step 1: 1,1-Dimethylethyl 7-({2-(methyloxy)-5-[(methyloxy)carbonyl]phenyl}oxy)- 
1,2A5-tetrahydro-3H-3-benzazepine-3-carboxyiate 

The title compound was prepared from (3-{[(1,1-dimethylethyl)oxy]carbonyl}-2.3,4,5- 
tetrahydro-1H-3-benza2epin-7-yl)boronic acid (E264. Step 2) and methyl-3-hydroxy-4- 
15 methoxybenzoate using the method of Example 264 Step 3; MS (ES+) m/e 328 [(M+H) - 
C02*Bu]+. 

Step 2: 3-[(3-{[(1 ,1 -Dimethylethy i)oxy]carbonyl}-2,3,4,5-tetrahydro-1 H-3-benzazepin-7- 
yl)oxy]-4-(methyloxy)benzoic acid 

The title compound was prepared from 1,1-dimethylethyl 7-({2-(methyloxy)-5- 
20 [(methyloxy)carbonyl]phenyl}oxy)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate 
(E266, Step 1) using the method of Example 264 Step 4; MS (ES+) m/e 314 [(M+H) - 
C02*Bu]+. 

Step 3: 1,1-Dlmethyiethyl 7-{[5-[(methyiamino)carbonyl]-2-(methyloxy)phenyl]oxy}- 
1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate 

25 The title compound was prepared from 3-[(3-{[(1 ,1 -dimethylethyl)oxy]carbonyl}-2,3,4,5- 
tetrahydro-1H-3-benzazepin-7-yl)oxy]-4-(methyloxy)benzoic acid (E266, Step 2) and 
methylamine using the method of Example 264. Step 5; MS (ES+) m/e 327 [(M+H) - 
C02*Bul+. 

Step 4: N-Methyl-4-(methyloxy)-3-(2,3,4,5-tetrahydro-1 H*3-benzazepin-7- 
30 yloxy)benzamide 

The title compound was prepared from 1,1-dimethylethyl 7-{[5-[(methylamino)carbonyl]-2- 
(methyloxy)phenyl]oxy}-1 .2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (E266, Step 3) 
using the method of Example 264 Step 6; MS (ES+) m/e 327 [M+H]+. 
Step 5: 3-[(3-Cyclobutyl-2,3,4,5*tetrahydro-1 M-3-benzazepin-7-yl)oxy]-N-methyl-4- 
35 (methyloxy)benzamide 

The title compound was prepared from A/-methyl-4-{methyloxy)-3-(2,3,4,5-tetrahydro-1H-3- 
benzazepin-7-yloxy)benzamide (E266, Step 4), using the method of Example 264 Step 7; 
MS (ES+) m/e 381 [M+H]+. 

-83- 



wo 2004/056369 



PCT/EP2003/014556 



Example 267 

3- Chloro-4-[(3-cyclobutyl-2,3A5-tetrahydro-1H-3-benza2epin-7-yl)oxy]-A/- 
methylbenzamide (E267) 

5 

Step 1: 1,1-Dimethylethyl 7-({2-chloro-4-[(methyloxy)carbonyl]phenyl}oxy)-1^,4.5- 
tetrahydro-3H-3-benzazepine-3-carboxylate 

The title compound was prepared from methyl 3-chloro-4-hydroxy benzoate (320 mg, 1.72 
mmol) and (3-{[(1 ,1-dimethylethyl)oxy]carbonyl}-2.3.4.5-tetrahydro-1H-3-benzazepln-7- 
l0 yl)boronlc acid (E264. Step 2) using the method outlined in Example 264 Step 3 (21 1 mg. 
29%); NMR (CDCI3) 5 1.49 (9H, s). 2.88 (4H, m). 3.56 (4H. m), 3.91 (3H, s). 6.78-6.89 (3H, 
m). 7.12 (H. m). 7.84 (H, m). 8.14 (H, s) 

Step 2: 3-Chloro-4-[(3-{[(1 ,1 -dlmethylethyl)oxy]carbonyl}-2,3,4,5-tetrahydro-1 H-Z- 
benzazepin-7-yl)oxy]benzoic acid 
1 5 The title compound was prepared from 1 ,1-dimethylethyl 7-({2-chloro-4- 

[(methyloxy)carbonyl]phenyl)oxy)-1.2,4,5-tetrahydro-3H-3-benzazeplne-3-carboxylateacld 
(E267, Step 1) using the method outlined in Example 264 Step 4; MS (ES-), m/e 416 & 418 
[M-HJ. 

Step 3: 1,1-Dimethylethyl 7-({2-chloro-4-[(methylamino)carbonyl]phenyl}oxy)-1, 2,4,5- 
20 tetrahydro-3H-3-benzazepine-3-carboxylate 

The title compound was prepared from 3-chloro-4-[(3-{[(1,1-dimethylethyl)oxy]carbonyl}- 
2.3.4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]benzoiG acid (E267. Step 2) and methylamine 
using the method outlined in Example 264 Step 5 (82 mg. 52%); MS (ES-i-). m/e 431 & 433 
[M+H]*. 

25 Step 4: 3-Chloro-N-methyl-4-(2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yloxy)benzamide 

The title compound was prepared from 1,1-dimethylethyl 7-({2-chloro-4- 
[(methylamino)carbonyl]phenyl}oxy)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate 
(E267, Step 3) using the method outlined in Example 264 Step 6 (54 mg, 94%); MS (ES+), 
m/e 331 & 333 [M+HJ*. 

30 Step 5: 3-Chloro-4-[(3-cyciobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-A/- 
methylbenzamide 

The title compound was prepared from 3-chloro-A/-methyl-4-(2,3,4,5-tetrahydro-1H-3- 
benzazepin-7-yloxy)benzamide (E267, Step 4) and cyclobutanone 
using the method outlined in Example 264 Step 7 (36 mg, 57%) MS (ES+), m/e 385 & 387 
35 [M+H]*. 

Example 268 

4- [(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-M,3-dimethylbenzamide 
(E268) 
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step 1: 1,1-Oimethylethyl 7-({2-methyl-4-[(methyloxy)carbonyl]phenyl>oxy)-1, 2,4,5- 
tetrahydro-3H-34)enzazepine-3-carboxylate 

5 The title compound was prepared from 7-hydroxy-1 ,2,4,5-tetrahydro-benzo[c(lazeplne-3- 
carboxylic add te/f-butyl ester (PCT Int. Appl. (2002). WO 02/40471 )and methyl 4-bromo-3- 
methylbenzoate using the method outlined in Example 128 (21 1 mg, 29%); NMR (CDCI3) 
5 1.49 (9H, s). 2.32 (3H, m),2.86 (4H, m). 3.55 (4H. m), 3.89 (3H, s). 6.71-6.81 (3H, m), 
7.08 (H. m). 7.80 (H. m). 7.94 (H, s) 

1 0 Step 2 : 4-[(3-{[(1 ,1 -Dimethylethyl)oxy]carbonyl}-2,3,4,5-tetrahydro-1 H-3-benzazepin-7- 
yl)oxy]-3-niethylbenzoic acid 

The title compound was prepared from 1,1-dimethylethyl 7-({2-methyl-4- 
[(methyloxy)carbonyl]phenyl}oxy)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate 
(E268. Step 1) using the method outlined in Example 264 Step 4; (247 mg. 94%) MS (ES-), 
15 m/e 396 [M-H]. 

Step 3: 1,1-Dimethylethyl 7-({2-methyl-4-[(methylamlno)carbonyl]phenyl}oxy)-1, 2.4,5- 
tetrahydro-3H-3-benzazepine-3-carboxylate 

The title compound was prepared from 4-[(3-{[(1,1-dimethylethyl)oxy]carbonyl}-2.3,4,5- 
tetrahydro-1H-3-benzazepin-7-yl)oxy]-3-methylbenzoic acid (E268, Step 2) and 
20 methylamine using the method outlined in Example 264 Step 5 (136 mg, 53%); MS (ES-t-), 
m/e 41 1 [M+H]*. 

Step 4: N,3-Dlmethyl-4-(2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yloxy)benzamide 

The title compound was prepared from 1,1-dlmethylethyl 7-({2-methyl-4- 
[(methylamino)carbonyl]phenyl}oxy)-1.2.4.5-tetrahydro-3H-3-benzazepine-3-carboxylate 
25 (E268, Step 3) using the method outlined in Example 264 Step 6 (90 mg. 88%); MS (ES-i-). 
m/e 31 1 [M+H]*. 

Step 5: 4-[(3-Cyclobutyi-2,3,4,5-tetrahydro-1 H-3-benzazepln-7-yl)oxy]-N,3- 
dimethylbenzamide 

The title compound was prepared from N,3-dimethyl-4-(2,3,4,5-tetrahydro-1H-3- 
30 benzazepin-7-yloxy)benzamide (E268, Step 4) (90 mg, 0.29 mmol) and cydobutanone (50 
pi, 0.58 mmol) using the method outlined in Example 264 Step 7 (71 mg. 67%); MS (ES-t-). 
m/e 365 [M+H]*. 

Example 269 

35 3-Cyclobutyl-8-[(phenylmethyi)oxy]-2,3,4,5-tetrahydro-1//-3-benzazepine-7- 
carbonitrile (E269) 
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A mixture of 3-cydobutyl-7-iodo-8-[(phenylmethyl)oxy]-2,3,4,5-tetrahydro-1H-3- 
benzazepine (E226) (250mg. 0.58mmol), tetrakis(triphenylphosphine)palladium (0) (33mg. 
0.029mmol), copper (I) iodide (11mg, 0.058mmol) and sodium cyanide (56mg. 1.15mmol) 
in tetrahydrofuran (5 ml) was heated at reflux for 16 hours. The mixture was cooled and 
S diluted with ethyl acetate, filtered through celite. washed with water then brine and dried 
over sodium sulfate and concentrated in vacuo. The crude mixture was purified by reverse 
phase HPLC to afford the title compound; MS (ES+) m/e 333 IM+H]+. 

Example 270 

1 0 3-Cyclobutyl-7-[(2-fluorophenyl)oxy]-2,3,4,5-tetrahydro-1 H-3*benzazepine (E270) 



15 



Example 270 (E270) was prepared from 3-cyclobutyl-2.3,4,5-tetrahydro-1H- 
benzo[d]azepin-7-ol (E3) and 2-fluoro iodobenzene using the method described for 
Example 128; MS (ES+) m/e 312 [M+H]+. 

Example 271 

4-[(3-Cyclobutyl-2,3.4,5-tetrahydro-1H-3-benzazepln-7-yl)oxy]-3-fluorobenzonltri 
(E271) 



N 

20 A mixture of 3-cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-ol (E3) (1 OOmg. 0.46mmol), 
3,4-difluorobenzonitrile (70mg, 0.51 mmol) and potassium carbonate (159mg, 1.15mmol) in 
dimethylsulfoxide (2ml) was heated at SS^'C for 2 hours. The reaction mixture was cooled 
and applied to a SCX ion exchange cartridge (Varian bond-elute. 10 g) and washed with 
methanol and then a mixture of .880 ammonia/ methanol (1:9). The combined basic 

25 fractions were concentrated in vacuo to afford the title compound (E271). MS (ES+) m/e 
337 [M+H]+. 

Example 272 

4-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-3-fluorobenzoic acid 
30 (E272) 



HO, 
O 

4-[(3-Cyclobutyl-2.3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)oxy]-3-fluorobenzonitrile (E271 ) 
(150mg. 0.45mmol) was dissolved in a mixture of ethanol (1ml) and water (1.5ml), treated 
with sodium hydroxide (ISOmg. 4.5mmol) and heated at reflux for 2 hours. The reaction 
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was then treated with acetic acid (0.39ml, 6.75mmol) and concentrated in vacuo. The 
resulting residue was purified by column chromatography eluting with a mixture of .880 
ammonia: methanol: dichloromethane (2: 18: 80) to afford the title compound. MS (ES+) 
m/e 356 [M+H]+. 

Example 273 

4-I(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3.ben2a2epin-7-yl)oxy]-3-ffluoro-A/- 
methylbenzamide (E273) 



10 A solution of 4-[(3-cyclobutyl-2,3.4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-3-fluorobenzoic 
acid (E272) (164mg. 0.36mmol) and 0-(7-azabenzotriazoM-yl)-/S/,/S/,/\/',A/- 
tetramethyluronium hexafluorophosphate (438mg, 1.15mmol) in dimethylformamide (2ml) 
was treated with diisopropyl ethylamine (0.40ml, 2.3mmol) followed by a 2M methylamine 
solution in tetrahydrofuran (2ml). The reaction was stinred at room temperature for 4 hours, 

15 applied to a SCX ion exchange column (Varian bond-elute, 10g) and washed with methanol 
and then a mixture of .880 ammonia/ methanol, and the basic fractions concentrated in 
vacuo. The resulting residue was purified by column chromatography eluting with a mixture 
of .880 ammonia: methanol: dichloromethane (0.5: 4.5: 95) to afford the title compound. MS 
(ES+) m/e 369 [M+H]+. 



Example 274 

3-Cyclobutyl-7-[(2-fluoro-4-iodophenyl)oxy]-2,3,4,5-tetrahydro-1H-3-benzazepine 
(E274) 



25 Step 1:1,1 -DImethylethyl 7-[(2-fluoro-4-nltrophenyl)oxy]-1 ,2,4.5-tetrahydro-3H-3- 
benzazeplne-3-carboxylate 

3,4-difluoronitrobenzene (664mg, 4.18mmol) was added to a mixture of 7-hydroxy-1 ,2,4,5- 
tetrahydro-benzo[dlazepine-3-carboxylic acid fe/t-butyl ester (WO 02/40471) (1g, 3.8mmol) 
and potassium carbonate (1.3g, 9.49mmol) in dimethylformamide (10ml) and the reaction 

30 heated at 130''C for 3 hours. The reaction was cooled, diluted with ethyl acetate, washed 
with water and then with a mixture of water : brine (1:1), dried over sodium sulfate and 
concentrated in vacuo. The resulting residue was purified by column chromatography 
eluting with a mixture of ethyl acetate : pentane (1:10) to afford the title compound. MS 
(ES+) m/e 303 [M-COOtBu]*. 

35 Step 2: 1 ,1 -DImethylethyl 7-[(4-amlno-2-fluorophenyl)oxy]-1 ,2 A5-tetrahydro-3H-3- 
benzazeplne-3-carboxylate 

To a solution of 1,1-dimethylethyl 7-[(2-fIuoro-4-nitrophenyl)oxy]-1,2,4,5-tetrahydro-3H-3- 
benzazepine-3-carboxylate (E274, Step 1) (1.37g, 3.40mmol) in ethanol (25ml) was added 




o 



20 
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palladium on charcoal (10wt% palladium) (300mg) and the reaction was stirred at room 
temperature under hydrogen (1 atmosphere) for 3 hours. The reaction mixture was filtered 
through celite and concentrated in vacuo to afford the title compound. MS (ES+) m/e 273 
[M- M-COOtBu]+. 

S Step 3: 1,1-Dimethylethyl 7-[(2-fluoro-4-iodophenyl)oxy]-1.2A5-tetrahydro-3H-^- 
benzazepine-3-carboxylate 

To a solution of 1,1-dimethyIethyl 7-[{4-amino-2-fluorophenyl)o)(y]-1,2,4.5-tetrahydro-3H-3- 
benzazepine-3-carboxylate (E274. Step 2) (0.5g, 1.34mmol) and iodoform (1g, 2.69mmol) 
in tetrahydrofuran (10ml) was added dropwise tert-butyl nitrite (0.32ml. 2.69mmol), The 

10 reaction was then heated at reflux for 1 hour, cooled and concentrated in vacuo and 
resulting residue was purified by column chromatography eluting with a mixture of ethyl 
acetate : pentane (1:10) to afford the title compound. MS (ES+) nrr/e 384 [M- COOtBul+. 
Step 4: 7*[(2-Fluoro-4-iodophenyl)oxy]-2,3,4,5-tetrahydro-1 H-3*benzazepine 
The title compound was prepared from 1,1-dlmethylethyl 7-[(2-fluoro-4-iodophenyl)oxy]- 

15 1 ,2.4.5-tetrahydro-3H-3-benzazepine-3-carboxylate (E274, Step 3) using an analogous 
method to that described for Description 2 (D2). MS (ES+) m/e 384 [M+H]+. 
Step 5: 3-Cyclobutyl-7-[(2-fluoro-4-iodophenyl)oxy]-2,3,4,5-tetrahydro-1 //-3- 
benzazepine 

The title compound was prepared from 7-[(2-fluoro-4-iodophenyl)oxy]-2,3,4,5-tetrahydro- 
20 1/-/-3-benzazepine (E274, Step 4) using an analogous method to that described for 
Example 1 (El). MS (ES+) m/e 438 [M+HJ*. 

Example 275 

144-[(3-CycIobutyl-2,3A5-tetrahydro-1H-3-benzazepln-7-yl)oxy]-3-fluorophenyl>-2- 
25 pyrrolidinone (E275) 



The title product was prepared from 3-cyclobutyl-7-[(2-fluoro-4-iodophenyl)oxy]-2,3,4,5- 
tetrahydro-1/-/-3-benzazepine (E274) using an analogous method to that described for 
Example 258 (E258). MS (ES+) m/e 395 [M+H]+. 

Example 276 

Ar^4.[(3.Cyclobutyl-2.3.4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-3- 
fluorophenyl}acetamide (E276) 



35 Step 1 : 1 ,1 -DImethylethyl 7-{[4-(acetylamlno)-2-fluorophenyl]oxy}-1 ,2,4.5-tetrahydro 
3H-3-benzazepine-3-carboxylate 
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To a solution of 1,1-dimethylethyl 7-[(4-amino-2-fluorophenyl)oxy]-1,2.4,5-tetrahydro-3H-3- 
benzazepine-S-carboxylate (E274, Step 2) (250mg. 0.67mmol) in dichloromethane (10ml) 
was added triethylamine (0.19ml. 1.34mmol) and acetyl chloride (SOjiL. 0.74ml) and the 
reaction stin-ed at room temperature for 16 hours. The reaction was then diluted with 
S dichloromethane and washed with a 3N aqueous solution of citric acid, then saturated 
sodium bicarbonate then water and the dichloromethane dried over sodium sulfate and 
concentrated in vacuo. The resulting residue was purified by column chromatography 
eluting with a mixture of ethyl acetate : pentane (1:1) to afford the title compound. MS 
(ES+)m/e413[M-Hr. 
10 Step 2: A/-{4-[(3-Cyclobutyl-2,3 ,4,5-tetrahydro-1 H-3-benzazepin-7-yl)oxyl-3- 
fluorophenyl}acetamIde 

The title compound was prepared from 1,1-dimethylethyl 7-{[4-(acetylamino)-2- 
fluorophenylloxy}-1,2,4,5-tetrahydro-3H-3-ben2azepine-3-carboxylate (E276. Step 1) via an 
analogous 2 step procedure described in Example 274 steps 4-5. MS (ES+) m/e 369 
15 [M+H]-^. 

Example 277 

Example 277 (E277) was prepared from 3-cydobutyl-2,3,4,5-tetrahydro-1H- 
benzo[d]azepin-7-ol (E3) and the appropriate aromatic iodide indicated in the table using an 
20 analogous method to that described for Example 128 (El 28): 



Example 


Aromatic Iodide 


LC/MS 
[M+Hl* 


1-[3-(3-Cyclobutyl-2,3.4,5-tetrahydro-1H- 
benzo[d]azepin-7-yloxy)-phenyll-1-pyrrolidin- 
1-yl-methanone (E277) 


1 -[(3-lodophenyl)carbonyl] 
pyrrolidine (D52) 


391 



Example 278 

Example 278 (E278) was prepared from 5-[(3-cyclobutyl-2.3.4.5-tetrahydro-1H-3- 
25 benzazepin-7-yl)oxy]-2-pyridinecarboxylic acid (E1 87a) and the appropriate amine 
indicated in the table using an analogous method to that described for Example 177 
(E177): 



Example 


Amine 


LC/MS 
[M+Hl* 


5-[(3-Cyclobutyl-2,3,4.5-tetrahydro-1H- 
3-benzazepin-7-yl)oxyl-N-(tetrahydro- 
2H-pyran-4-yl)-2-pyridinecarboxamide 
(E278) 


Tetrahydro-2H-pyran- 
4-amine 


422 



30 Example 279 
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3-Cyano-4-[(3-cyclobutyl-2,3.4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-/V- 
methylbenzamide (E279) 




N 



Step 1: 3-Cyano-4-(methyloxy)benzoic acid 

5 The title compound was prepared from methyl 3-cyano-4-(methy!oxy)benzoate using the 
method of Example 264 Step 4; NMR (CDCI3) 8.32 (1H, d), 8,29-8.27 (1H, dd), 7.06- 
7.04 (1H. d), 4.03 (3H. s). 

Step 2: 3-Cyano-iV-methyi-4*(methyloxy)benzamide 

The title compound was prepared from 3-cyano-4-(methyloxy)benzolc acid (E279, Step 1 ). 
10 using the method of Example 264 Step 5; MS (ES+) m/e 191 [M+H]+. 
Step 3: 3-Cyano-4-hydroxy-N-methylbenzamlde 

3-Cyano-A/-methyl-4-(methyloxy)benzamide (E279, Step 2) (346 mg. 1 .82 mmol), was 
dissolved in dry dichloromethane (10 ml), cooled to 0 ^'C and treated with boron tribromide 
(1M solution in dichloromethane) (9.1 1 ml. 9.1 1 mmol). The mixture was stirred for 30 

IS minutes, allowed to warm to room temperature and stirred for 18 hours. The mixture was 
cooled in an ice bath, treated with water added dropwise and then allowed to warm to room 
temperature. The mixture was poured onto 2M hydrochloric acid (10 ml) and extracted with 
ethyl acetate. The ethyl acetate layers were combined, dried under magnesium sulfate and 
evaporated in vacuo. The resulting residue was purified by column chromatography eluting 

20 with a mixture of ethyl acetate dichloromethane (1:1) to afford the title compound (86 mg); 
MS (ES+) m/e 177 [M+H]+ 

Step 4: 1,1-Dimethylethyl 7-({2-cyano-4-[(methylamino)carbonyl]phenyl}oxy)-1, 2,4,5- 
tetrahydro-3H-3-b6nzazepine-3-carboxylate 

The title compound was prepared from 3-cyano-4-hydroxy-A/-methylbenzamide (E279, Step 
25 3) and (3-{[(1 . 1-dimethylethyl)oxy]carbonyl}-2,3,4,5-tetrahydro-1 H-3-ben2azepin-7- 

yl)boronic acid (E264. Step 2). using the method of Example 264 Step 3; MS (ES+) m/e 
322 [(M+H) - C02*Bu]+. 

Step 5: 3-Cyano-Af-methyl-4-(2,3,4,5-tetrahydro-1 H-3-benzazepln-7-yloxy)benzamide 

The title compound was prepared from 1,1-dimethylethyl 7-({2-cyano-4- 
30 [(methylamino)carbonyl]phenyl}oxy)-1,2,4.5-tetrahydro-3H-3-benzazepine-3-carboxylate 
(E279. Step 4) using the method of Example 264 Step 6; MS (ES+) m/e 322 [M+H]+. 
Step 6: 3-Cyano-4-[(3-cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)oxy]-/V- 
methylbenzamide 

The title compound was prepared from 3-cyano-A/-methyl-4-(2,3,4,5-tetrahydro-1H-3- 
35 benzazepin-7-yloxy)benzamide (E279, Step 5), using the method of Example 264 Step 7; 
MS (ES+) m/e 376 [M+H1+. 

Example 280 
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3-Cyclobutyl«7-{[6-(4-morpholinylcarbonyl)-3-pyrldazinyl]oxy}-2,3,4,54etrahydro-^ 
3-benzazepine (E280) 

Step 1: 4-[(6-Chloro-3-pyridazinyl)carbonyl]morpholine 

5 A mixture of 6-oxo-1 ,6-dihydro-3-pyriclazinecarboxylic acid (A.E Mourad et al J. Het. Chem 
1992; 29 (6), 1583-1592; 0.5g) in phosphorus oxychloride (2ml) was heated under reflux for 
2h. Excess phosphorus oxychloride was evaporated and THF (5ml) added to the residue. 
The solution was then cooled to 0°C and triethylamine (1.1ml) added, followed by 
morpholine (1.87ml). The mixture was allowed to wanm to room temperature, stirred for 16h 
10 then diluted with ethyl acetate (10ml) and filtered. The filtrate was evaporated and purified 
by chromatography on silica gel. eluting with ethyl acetate to afford the title compound; MS 
(ES+) m/e 228 [M+H]+. 

Step 2: 3-Cyclobutyl-7-{[6-(4-morpholinylcarbonyl)-3-pyridazinyl]oxy}-2,3,4,5- 
tetrahydro-1 /y-3-benzazep!ne 

15 A mixture of 3-cyclobutyl-2,3.4,5-tetrahydro-1 H-3-benzazepine-7-ol (E3) (84mg, 0.385 
mmol), 4-[(6-chloro-3-pyridazinyl)carbonyl]morpholine (E280, Step 1) (70mg, 0.308mmol) 
and potassium carbonate (85 mg. 0.616 mmol) in dry acetone (3 ml) was heated at 140 X 
for 2x15 mins. (300W) in a microwave reactor. The cooled reaction mixture was filtered, 
concentrated in vacuo, and Purified by column chromatography on silica gel, eluting with a 

20 mixture of .880 ammonia: methanol; dichloromethane (0.5:4.5 :190) to afford the title 
compound; MS (ES+) m/e 409 [M+H]+. 

Examples 281 - 282 

Examples 281- 282 (E281-282) were prepared from 3-cyclobutyl-2,3.4,5-tetrahydro-1H-3- 
25 benzazepine-7-ol (E3) and 6-oxo-1 .6-dihydro-3-pyridazinecarboxylic acid using the 

appropriate amine as indicated in the table using the two step procedure as described for 
Example 280: 



Example 


Amine 


LC/MS 
(M+H+) 


6-[(3-Cyclobutyl-2,3.4.5-tetrahydro-1H-3- 
benzazepin-7-yl)oxy]-/V-methyl-3- 
pyridazinecarboxamide (E281) 


Methylamine 


353 


6-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3- 
benzazepfn-7-yl)oxy]-A/-ethyl-A/-methyl-3- 
pyridazinecarboxamide (E282) 


Ethyl(methyl)amlne 


381 



30 Example 283 
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3*Cyclobutyl-7-{[4-(4-morphollnyl)-4*oxobutyl]oxy>-2,3A5-tetrahydro-1H-3- 
benzazepine (E283) 

Step 1: 4-[(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]butanoic acid 

5 Ethyl 4-[(3-cyclobutyl-2.3,4.5-tetrahydro-1H-3-benzazepin-7-yl)oxy]butanoate (El 67a) (2.2 
g, 6.6 mmol) was dissolved in methanol (40 ml) and treated with 2N sodium hydroxide 
(10.0 ml). After stining at reflux for 1 hour, the reaction mixture was cooled to room 
temperature and concentrated in vacuo. The crude mixture was applied to a SCX ion 
exchange cartridge (Varian bond-elute) and washed with water and then methanol. The 

10 organic fractions were reduced in vacuo to afford the title compound (E283); MS (ES+) m/e 
304 [M+H1+. 

Step 2: 3-Cyclobutyl-7-{[4-(4-morpholinyl)-4-oxobutyl]oxy}-2,3,4,5-tetrahydro-1H-3- 
benzazepine 

4-[(3-cyclobutyl-2,3,4.5-tetrahydro-1H-3-benzazepin-7-yl)oxy]butanoic acid (E283, Step 1) 
15 (0.1 5g, O.SOmmole) was dissolved in dry dichloromethane (5ml) and dry dimethylformamlde 
(2ml) was treated with 1-hydroxybenzotriazole hydrate (0.14g, LOmmole) and N- 
cyclohexylcarbodiimide. N'-methyl polystyrene HL (0.53g. I.Ommol, 1.7mmol/g) and stirred 
for 45 minutes. Morpholine (0.056ml, 0.65mmol) was added and the mixture stirred for 3 
hours at ambient temperature. The crude reaction mixture was applied to a SCX ion 
20 exchange cartridge (Varian bond-elute) and washed with water, methanol and then a 
mixture of .880 ammoniarmethanol (1 :9). The combined basic fractions were reduced in 
vacuo. The resulting residue was purified by column chromatography eluting with a mixture 
of .880 ammonia: methanol: dichloromethane (0.5:4.5:95 to 1: 9: 90) to afford the title 
compound (E283); MS (ES+) m/e 373 [M+H1+. 

25 

Examples 284-285 

Examples 284-285 (E284-285) were prepared from 3-cyclobutyl-7-(piperidin-4-yloxy)- 
2,3.4.5-tetrahydro-1H-benzo[c/lazepine (E6) and the appropriate acid as indicated in the 
table using an analogous method to that described for Example 13 (El 3): 



Example 


Acid 


LC/MS (M+H+) 


3-Cyclobutyl-7-[(1 -{[4-(4- 
morpholinyl)phenyl]carbonyl}-4- 
piperidinyl)oxy]-2.3,4.5-tetrahydro- 
1H-3-benzazepine {E284) 


4-(4-Morpholinyl)-benzoic acid 


490 


3-Cyclobutyl-7-{[1- 
(cyclopropylacetyl)-4- 
piperidinyl]oxy}-2,3,4,5-tetrahydro- 
1H-3-benzazepine (E285) 


Cyclopropylacetic acid 


383 



-92- 



wo 2004/056369 



PCT/EP2003/014556 



2,3,4,5-tetrahydro-1 H-3-benzazepjne (E286) 

^ Example 286 (E286) was prepared from 3-cydobutyl-7.(piperidin-4-yloxy)-2.3.4.5- 
tetrahydro-1H-benzol<flazepine (E6) and cis-2.6-dimethylmorpholine using the method 
described for Example 61 (E61): MS (ES+) m/e 442 IM+H1+. 

3!I^XbutyN7Kirrans^.(4.morphollnylcarbonyl)cyd^ 
1H-3-benzazepine (E287) 

o 

Example 287 (E287) was prepared from 3-cyclobutyl-7-(piperidin-4-yloxy)-2.3.4.5- 
15 tetrahydro.1 H-benzoMazepine (E6) and c/s-4-(4-morpholinylcarbonyl)-cyclohexanol (D55) 
using the method described for Example 5a (E5a): MS (ES+) m/e 413 [M+HJ . 



All publications, including but not limited to patents and patent applications, crted in this 
20 specrfication are herein incorporated by reference as if each individual publication were 

specifically and individually indicated to be incorporated by reference herein as though fully set 
forth. 

Example 288 . ^ ^ -u, 

25 3^yclobuty|.7-{I6K4-morpholInyl)-2.pyrazinyl]oxy}-2.3.4.5-tetrahydro-1H^- 

benzazepine (E288) 

Example {E288) was prepared from 3-cyclobutyl-2.3.4.5-tetrahydro-1H-benzoW^ep.n^^^^^ 
(E3) and 4-(6-chloro-2-pyrazinyl)morphollne lZagulyaeva,O.A.. J.Org.Chem.USSR EN. 14 
30 1978; 377-380] using an analogous method to that described for Example 242 (E242); MS 
(ES+) m/e 381 [M+H]+. 

Biological Data 

A membrane preparation containing histamine H3 receptors may be prepared .n accordance 
35 with the following procedures: 
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(i) Generation off liistamine H3 celi iine 

DNA encoding the human histamine H3 gene (Huvar. A. etal. (1999) IVIol. Phamiacol. 
55(6) 1101-1107) was cloned into a holding vector. pCDNA3.1 TOPO (InVitrogen) and its 
cDNA was isolated from this vector by restriction digestion of plasmid DNA with the 
enzymes BamHI and Not-1 and ligated into the inducible expression vector pGene 
(InVitrogen) digested with the same enzymes. The GeneSwitch™ system (a system where 
in transgene expression Is switched off in the absence of an inducer and switched on in the 
presence of an inducer) was perfomrted as described in US Patent nos: 5.364.791 ; 
5 874 534- and 5.935.934. Ligated DNA was transformed into competent DH5a E. coli host 
bacterial cells and plated onto Luria Broth (LB) agar containing Zeocin™ (an antibiotic 
which allows the selecHon of cells expressing the sh ble gene which Is present on pGene 
and pSv«tch) at 50>ig mr\ Colonies containing the re-ligated plasmid were identified by 
restriction analysis. DNA for transfection into mammalian cells was prepared from 250rnl 
cultures of the host bacterium containing the pGeneH3 plasmid and isolated using a DNA 
preparation kit (Qiagen Midi-Prep) as per manufacturers guidelines (Qiagen). 
CHO K1 cells previously transfected with the pSwitch regulatory plasmid (InVitrogen) were 
seeded at 2x1 0e6 cells per T75 flask in Complete Medium, containing Hams F12 
(GiBCOBRL. Life Technologies) medium supplemented with m v/v dialysed foetal bovine 
20 serum. L-glutamine. and hygromycin (lOO^g ml"^). 24 hours prior to use. Plasmid DNA was 
transfected into the cells using Lipofectamine plus according to the manufacturers 
guidelines (InVitrogen). 48 hours post transfection cells were placed Into complete medium 
supplemented with SOO^g mr^ Zeocln™. 

10-14 days post selecHon 10nM Mifepristone (InVitrogen). was added to the culture 
25 medium to induce the expression of the receptor. 18 hours post induction cells were 
detached from the flask using ethylenediamine tetra-acetic acid (EDTA; 1:5000; 
InVitrogen). following several washes with phosphate buffered saline pH 7.4 and 
resuspended in Sorting Medium containing Minimum Essential Medium (MEM), without 
phenol red. and supplemented with Earles salts and 3% Foetal Clone II (Hyclone). 
30 Approximately 1x 10e7 ceils were examined for receptor expression by staining with a 
rabbit polyclonal antibody. 4a. raised against the N-termlnal domain of the histamine H3 
receptor incubated on ice for 60 minutes, followed by two washes in sorting medium. 
Receptor bound antibody was detected by incubation of the cells for 60 minutes on Ice with 
a goat anti rabbit antibody, conjugated with Alexa 488 fluorescence marker (Molecular 
35 Probes). Following two further washes with Sorting Medium, ceiis were filtered through a 
50jim Filcon™ (BD Biosciences) and then analysed on a FACS Vantage SE Flow 
Cytometer fitted with an Automatic Cell Deposition Unit. Control cells were non-induced 
cells treated in a similar manner. Positively stained cells were sorted as single cells into 
96-well plates, containing Complete Medium containing 500^g mr' Zeocinn* and allowed to 
40 expand before reanalysis for receptor expression via antibody and llgand binding studies. 
One clone. 3H3. was selected for membrane preparation. 
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(ii) Membrane preparation from cultured cells 

All steps of the protocol are carried out at 4«C and with pre-cooled reagents. The cell pellet 
is resuspended in 10 volumes of buffer A2 containing 50mM N-2-hydroxyethylpiperazine- 
N*-2-ethanesulfonic acid (HEPES) (pH 7.40) supplemented with 10e-4M leupeptin (acetyl- 

5 leucyl-leucyl-arginal; Sigma L2884), 25^g/ml bacitracin (Sigma B0125), ImM 

ethylenediamine tetra-acetic acid (EDTA), 1mM phenylmethylsulfonyl fluoride (PMSF) and 
2x10e-6M pepstain A (Sigma). The cells are then homogenised by 2 x 15 second bursts in 
a 1 litre glass Waring blender, followed by centrifugation at 500g for 20 minutes. The 
supernatant is then spun at 48,000g for 30 minutes. The pellet is resuspended in 4 

10 volumes of buffer A2 by vortexing for 5 seconds, followed by homogenisation in a Dounce 
homogeniser (10-15 strokes). At this point the preparation is aliquoted into polypropylene 
tubes and stored at -TO'^C. 

Compounds of the invention may be tested for in vitro biological activity in accordance with 
IS the following assays: 

(I) Histamine H3 binding assay 

For each compound being assayed, in a white walled clear bottom 96 well plate, is added:- 

(a) 10^l of test compound (or 10^1 of iodophenpropit (a known histamine H3 antagonist) 
20 at a final concentration of lOmM) diluted to the required concentration in 10% DMSO; 

(b) 1 0^l ^^^1 4-[3-(4-iodophenylmethoxy)propyl]-1 H-imidazolium (iodoproxyfan) 
(Amersham; 1.85MBq/^l or 50^Ci/ml; Specific Activity -2000Ci/mmol) diluted to 200pM in 
assay buffer (50mM Tris(hydroxymethyl)aminomethane buffer (TRIS) pH 7.4, 0.SmM 
ethylenediamine tetra-acetic acid (EDTA)) to give 20pM final concentration; and 

25 (c) 80\i\ bead/membrane mix prepared by suspending Scintillation Proximity Assay 

(SPA) bead type WGA-PVT at lOOmg/ml in assay buffer followed by mixing with membrane 
(prepared in accordance with the methodology described above) and diluting In assay 
buffer to give a final volume of 80^1 which contains 7.5iag protein and 0.25mg bead per well 
- mixture was pre-mixed at room temperature for 60 minutes on a roller. 

30 The plate is shaken for 5 minutes and then allowed to stand at room temperature for 3-4 
hours prior to reading in a Wallac Microbeta counter on a 1 minute normalised tritium count 
protocol. Data was analysed using a 4-parameter logistic equation. 

(II) Histamine H3 functional antagonist assay 

35 For each compound being assayed, in a white walled clear bottom 96 well plate, is added:- 
(a) ^0^l\ of test compound (or IOjaI of guanosine 5 - triphosphate (GTP) (Sigma) as non- 
specific binding control) diluted to required concentration in assay buffer (20mM N-2- 
Hydroxyethylpiperazine-N*-2-ethanesulfonic acid (HEPES) + lOOmM NaCI + lOmM MgCb. 
pH7.4 NaOH); 

40 (b) 60^1 bead/membrane/GDP mix prepared by suspending wheat germ agglutinin- 
polyvinyltoluene (WGA-PVT) scintillation proximity assay (SPA) beads at lOOmg/ml in 
assay buffer followed by mixing with membrane (prepared in accordance with the 
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methodology described above) and diluting in assay buffer to give a final volume of 60^l 
which contains lO^ig protein and 0.5mg bead per well - mixture is pre-mixed at 4^C for 30 
minutes on a roller and just prior to addition to the plate, 10^M final concentration of 
guanosine 5' diphosphate (GDP) (Sigma; diluted in assay buffer) Is added; 
S The plate is Incubated at room temperature to equilibrate antagonist with receptor/beads by 
shaking for 30 minutes followed by addition of: 

(c) 10^x1 histamine (Tocris) at a final concentration of 0.3^M; and 

(d) 20^1 guanosine 5' [Y35-S] thiotriphosphate. triethylamine salt (Amersham; 
radioactivity concentration = 37kBq/fil or ImCi/ml; Specific Activity 1 160Ci/mmol) diluted to 

10 1 .9nM in assay buffer to give 0.38nM final. 

The plate is then Incubated on a shaker at room temperature for 30 minutes followed by 
centrifugation for 5 minutes at 1 500 rpm. The plate is read between 3 and 6 hours after 
completion of centrifuge run in a Wallac Microbeta counter on a 1 minute normalised tritium 
count protocol. Data is analysed using a 4*parameter logistic equation. Basal activity used 

15 as minimum i.e. histamine not added to well. 

Results 

The compounds of Examples E1-3, E5-149. E151-230, E233-235, E237-256, E258, E260- 
270, E273 and E275-288 were tested in the histamine H3 functional antagonist assay and 
20 exhibited antagonism in the following range: 6.5-10.5 pKb. More particulariy. the 

compounds of Examples 1, 52. 121, 125 and 217 exhibited antagonism in the following 
range: 9.0-10.5 pKb. Yet more particulariy, the compound of Example 121 exhibited 
antagonism > 9.5 pKb. 

25 
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